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LCP CHEMICALS, INC. SUPERFUND SITE 

NEXUS SUMMARY FOR LCP CHEMICALS- NEW JERSEY, INC./ 

LCP CHEMICALS & PLASTICS, INC./ 

LINDEN CHLORINE PRODUCTS, INC. AND ITS INDIVIDUAL OPERATORS 

Introduction 

LCP Chemicals-New Jersey, Inc./LCP Chemicals & Plastics, Inc./Linden Chlorine 

Products, Inc._ ("LCP") is liable as the owner and operator of the LCP Site at the time of disposal, 

see 42 U.S.C. § 9607(a)(2), and as a party that arranged for disposal ofhazardous substances at 

the LCP Site, see 42 U.S.C. §9607(a)(3). Individuals who operated the facility are also liable 

under 42 U.S.C. § 9607(a)(2). 

Ownership 

GAF Corporation conveyed the LCP Site to Linden Chlorine Products, Inc. in 1972.1 

Linden Chemicals & Plastics, Inc. (formerly Linden Chlorine Products, Inc. and later Hanlin 

Group, Inc.) conveyed the LCP Site to LCP Chemicals -New Jersey, Inc. in 1979.2 LCP 

Chemicals- New Jersey, Inc. conveyed the LCP Site to Cherokee LCP Land, LLC in 2013.3 

Operations and Disposal 

After acquiring the LCP Site from GAF Corporation in 1972, Linden Chlorine Products, 

Inc. continued to operate the existing chlor-alkali (chlorine manufacturing) plant, with a 

mercury-cell chlorine process area, a hydrogen gas processing plant, and a sodium hypochlorite 

manufacturing area. Linden Chlorine Products, Inc. changed its name to Linden Chemical & 

Plastics, Inc. and continued the operation until1979, when it conveyed the LCP Site to LCP 

1 Bargain and Sale Deed (August 24, 1972) (Exhibit A). 

2 Deeds (December 14, 1979) (Exhibit B); Certificate of Amendment of Restated Certificate oflncorporation of 

LCP Chemicals & Plastics, Inc. (Exhibit C) . 

3 Deed (September 19, 2013) (Exhibit D). 
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Chemicals- New Jersey, Inc., which continued the operation until1985. LCP Chemicals- New 

Jersey, Inc. continued to use the LCP Site as a terminal facility until1991, when its parent, 

Hanlin Group, Inc., declared bankruptcy.4 

The LCP business was operated by Christian Hansen, who was the company's Chief 

Executive Officer and the Chairman of its Board ofDirectors until1993.5 Karl DeVoe also 

helped to run the plant, and was retained as a consultant to monitor conditions at the LCP Site 

after operations there ceased.6 Mr. Hansen and his son, Randall Hansen, were convicted in 1999 

ofvarious environmental crimes in connection with the company's operations in Brunswick, 

Georgia.7 

LCP produced chlorine, sodium hydroxide, hydrochloric acid and anhydrous HCL LCP 

used a mercury cell electrolytic process.8 The mercury cell system split sodium chloride (salt) to 

produce chlorine gas, passing an electric current through a salt solution (brine) between a 

graphite anode and a mercury cathode to produce chlorine gas and sodium. The sodium 

dissolved into the mercury, and the sodium-mercury mixture reacted with water to produce 

sodium hydroxide (caustic soda), hydrogen gas, and elemental mercury, which was returned to 

the mercury cells. All materials from this process, including the spent brine, hydrogen gas, and 

sodium hydroxide, were contaminated with mercury, which had to be removed from the useful 

4 Record of Decision (February 2014) (Exhibit E) at 1; Administrative Order on Consent for Remedial Investigation 

and Feasibility Study ("AOC") (May 13, 1999) (Exhibit F)~~ 8, 14; Hanlin Group 104(e) Response (June 3, 1998) 

(Exhibit G) at 1, 4-5. 

5 Hanlin Group 104(e) Response (June 3, 1998) (Exhibit G) at 6 ("The person in charge of operations at Linden was 

Christian Hansen, the former CEO of the company."); id. at 3 (Hansen was Chairman unti11993). Hanlin Group's 

104(e) Response was submitted by its Secretary and Treasurer, Alan C. Margulies. 

6 Hanlin Group 104(e) Response (June 3, 1998) (Exhibit G) at 1. 

7 Based on a recent records search, it is believed that Christian Hansen is deceased . 

8 Hanlin Group 104(e) Response (June 3, 1998) (Exhibit G) at 5. 
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• products. In particular, the mercury-sodium mixture was hydrolyzed to form elemental mercury, 

a sodium hydroxide solution, and hydrogen gas.9 

• 

• 

The brine that was used in the chlorine production process was heated and purified in a 

precipitation process that produced up to 20 tons per day of brine mud or "sludge." The sludge 

was disposed of (along with wastewater treatment sludge) in an onsite brine sludge lagoon first 

constructed in the 1960s. The supernatant from the lagoon was heated and discharged to South 

Branch Creek. Untreated liquid from the lagoon also reached South Branch Creek and the 

ground surface via overflows. There were also discharges to groundwater. Sludge accumulated 

in the lagoon for more than twenty years before the lagoon was closed in the early 1980s. At that 

time, it contained some 30,900 cubic yards of sludge and occupied about 30,000 square feet. 10 

Violations and Enforcement History 

In addition to the routine disposal of hazardous substances, there were significant 

documented releases as a result ofLCP's operations, including but not limited to: supernatant 

overflows from the brine sludge lagoon in 1972 and 1974; a nine-hour discharge of the contents 

of the lagoon into South Branch Creek in 1975; the release into South Branch Creek of 10,000 to 

20,000 gallons of brine, containing 8.6 ppm of mercury, in 1979, and other releases of brine or 

brine sludge from tanks or trucks. LCP was also cited and fined for violations on numerous 

9 Brown & Caldwell, Remedial Investigation Report, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (July 

2013) ("RIR") (July 2013) (Exhibit H) at 1-4 to 1-5; URS Corporation, Final Work Plan, Remedial Investigation and 

Feasibility Study for the LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (April 12, 2001) ("RifFS Work 

Plan") (Exhibit I) at 1-4 to 1-5; Site Summaries (Exhibits T and U). 

10 Hanlin Group 104(e) Response (June 3, 1998) (Exhibit G) at 8-9; RifFS Work Plan (Exhibit I) at 1-4 to 1-5, 1-9 to 

1-10; Removal Site Evaluation (August 12, 1996) (Exhibit J) at 3; AOC (Exhibit F) ~9; Eder Associates, Description 

of Current Conditions, RCRA Facility Investigation Task I ("Eder Report") (January 1992) (Exhibit K) at 17, 25; 

Closure and Post-Closure Plan for Brine-Sludge Lagoon (July 16, 1982) (Exhibit L) at 1; Groundwater Discharge 

permits (Exhibit M); Letter from Ronald J. Burkett to David Beema (November 23, 1988) (Exhibit N); Remedial 

Site Assessment Decision (July 25, 1995) (Exhibit 0). 
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occasions.ll For example, in September 1975, LCP was fined for discharges of supernatant from 

the brine sludge lagoon to South Branch Creek, and on May 4, 1982, LCP received an Order to 

cease a November 5, 1981 violation related to a ruptured muffler plate on the brine sludge 

roaster that allowed mercury emissions to the atmosphere. 12 EPA issued LCP an order 

concerning its hazardous waste treatment and disposal practices in 1981, and ordered the plant 

closed in 1982.13 

Conclusion 

LCP owned and operated at the LCP Site when disposal of hazardous substances took 

place there. The record also suggests that LCP arranged for the disposal of hazardous substances 

at the LCP Site. It is therefore a potentially responsible party under CERCLA and should be 

issued a General Notice Letter ("GNL") and be required to contribute toward the investigation 

and cleanup of the LCP Site. In addition, Randall Hansen, a convicted environmental criminal, 

is believed to have run the LCP operation along with his late father, Christian Hansen. Randall 

Hansen should be issued a GNL and be required to contribute toward the investigation and 

cleanup of the LCP Site. 

11 RIIFS Work Plan (Exhibit I) at 1-12 to 1-15; Removal Site Evaluation (Exhibit J) at 4; Eder Report (Exhibit K) at 

10-13; Letter from Luther L. Dunn to James Reidy (June 27, 1975) (Exhibit P); Facility Inspection Reports (Exhibit 

Q). 

12 RifFS Work Plan (Exhibit I) at 1-12. LCP also received several Notices ofViolation and citations related to 

administrative matters (e.g. failure to submit required reports). See id. at 1-13. 

13 Administrative Consent Order (September 18, 1981) (Exhibit R); Site Inspection Report, Executive Summary 

(May 21, 1985) (ExhibitS). 
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39372 
BARGAIN AND SALE DEED (Covenants against Grantor) 

~ ('>)r. _.': .. ~/ f~~}'fms DEED, made this ~¥t7fday of~~ 1972, /~,- ·~ betv-:eeJS"GAF CORPORATION, a Delaware corporation, with an . ~/ ~~;/\offi~r~,i{ 140 West 51st Street, New York, Ne\ York 10020, 
. -~""''~ ' .. 

. 'l~~inarter called "GRANTOR", and LINDEN CHLORINE PRODUCTS, INC., a Delaware corporation, with an office at 'FP() T' i 
SoL( 7-J,., Wo~t/ 1/v·e~~~e{ P.o. t3ol4 'lflf_) L..'--~1 N~~' ~/t?3b 

··<·· 

hereinafter called "GRANTEE"; 

WITNE;SSETH, That the said GRANTOR, for and in con.oiderQ alhii• oi i.he sum of Five Hundred Thirty One Thousand ($531, 000) Dollars to it in hand paid by the GRANTEE,. at or before the ensealing and delivery of these presents, the receipt whe~eof is hereby acknow- 1 ·!edged, doth grant and convey unto the said GRANTEE, lind til its successors and assigns forever, all those certain tracts or parcels I ' 
of land and premises situate in the City of Linden in the County of Union, and State of New Jersey, described in Exhibit A attached hereto and forming part hereof and which are hereinafter sometimes referred to collectively as the "Premises. " 

TOGETHER and with all and singular the buildings, 
improvements, ways, waters, profits. rights, privileges and 

. advantages with the app~rtenances to the same belonging or in 

tir;2954r& 273 __ · OBK- 2-qStf. 
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ALSO all the estate, right, title, interest, property, claim 
and demand, whatsoever, of the GRANTOR of, iJ:J and to the same 
and of, in a~d to every part and parcel thereof which is hereby . 

. 
I 

conveyed to the GRANTEE. 
i 

SUBJECT TO THE FOLLOWING: 

1, Facts disclosed by survey by Gra~;smann, Kreh & Mixer, 
dated February 15, 1972, latest revision dated June 14, 1972 • 

2. Matters set forth in Exhibit B attached hereto and 
forming part hereof. : 

3, Rights or estate. if any, of the United States of America 
in and to that portion of the pr:operty lying waterward of the high 
water mark of Arthur Kill. Rights or estate, if any, or the State of 
New ·Jersey in lands and creeks lying below the original mean high I 

I. water mark or to that portion of the· property de·emeci to be meadowlands 
heretofore flowed by tid~. 

TO HAVE AND TO HOLD, all and singular, the abovementioned 
and described premises, together with the appurtenances, unto the 
said GRANTEE, its successors and assigns Corever, subject as 
aforesaid, 

· AND the -said GRANTOR covenants with the said GRANTEE, 
it,s successors and assigne that it has not made, done, committed, . 

. .. 
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executed or suffered any act or acts. thing or things whatsoever. 
whereby or by means whereof the. above mentione4 and· described 
premises. or any part or parcel thereof. now are. or at any time 
hereafter shall or may be impeached •. chargec1 ur encumber~d •. in 
any manner or way whatsoever. except and subject as aforesaid. 

IN WITNESS WHEREOF. the GRANTOR has' hereunto 
caused· its corporate seal to be affixed and these presents to be 
sign,ed by its duly authorized officers the day and year first above 
wr~tten. 

ATTEST: 

Secretary 

GAF CORPORATION 

~--~~~~~~·~------.T.A. Dent · 
Vice President·· 
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EXHIBIT A 

Description of Property to be Conveyed 
to Linden Chlorine Products, Inc. 

by GAF Corporation 
City of Linden, Union County, New Jersey 

BEGINNING at the terminus of the Second Course of the 

Second Tract in a deed from Central Railroad Company of New Jersey 

to General Aniline & Film Corporation dated January i9, 1967, and 

recorded on January 20, 1967 in Deed Book 2794 on Page 745 in the 

Unicm County Register's Office; Thence 

(1) North 58°-57'·30" East, seventeen feet (17. 00) to a point; 

Thence (2) North 31 °-02'-30" ~est, three hu~dred ten feet and fifty I 

eight one-hundredths of.a foot (310. 58). to a point; 

Thence (3) North 280~58'-4011 West, eighty seven feet and seven one-

hundredths of a foot (87. 07) to a point of _curve; 

Thence (4) Curving to the right along a curve having a Radius of three. 

hundred forty feet and ninety one one-hundredths of a foot 

(340. 91) an arc distance of one hundred fifty three feet and 

twenty five one-hundredths of a foot. (153. 25) to a point of 

tangency; 

Thence (5) North 3°-13'·20" West, sixty nine feet and thirty two one-

hundredths of a foot (69. 32) to a point: 

·; 

,. 
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Thence (6) Curving to the right along a curve having a Radius of 

one thousand four hundred seven feet anti. sixty nine oneD 

hundredths of·a foot (1. 407. 69) an arc distance of one 

hundred ninety five feet and seventy one one-hundredths 

of a foot (195. 71) to a point; 

Thence (7) North 75°-50'-28" East. two hundred nineteen feet and 

seventy four one-hundredths of a foot (219. 74) to a point: 

Thence (8) South 64°-52'-17" East. nine hundred eighty three feet 

and twelve one-hundredths of a foot (983. 12) to a point in 

the Pierhead and Bulkhead line of the Arthur Kill; 

. Thence (9) North 2°·42'-17" We"st. along the sa.id Pierhead and 

Bulkhead line of the Arthur Kill. eighty six C.eet and forty 

one-hundredths of a foot (86. 40) to a point; 

Thence (10) North 18°-11'-43" East. continuing a1ong the said 

Pierhead and Bulkhead line of the Arthur Kill •. forty three 

feet and niriety two one-hundredths of' a foot (43. 92) to a 

point; 

Thence (11) North 64°·52'-17" West. six hundre·d five feet and 

twenty seven one-hundredths of a foot (605, 27) to a point of' 

,curve; 

Thence (12) Curving to the right along a curve having a Radiu.s of 

two hundred fifty feet (250. 00) an arc distance of one hundred .. 
ninety live feet and forty two one-hundredths of a foot (195, 42) 

'to a point of' tane:encv: 

I . 

/ 
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Thence (13) North 20°-05' West, five hundred seventy five feet 
and one one-hundredth of a foot (575. 01) to a point; 

Thence (14) North 74°-55' West, two hundred six feet.and nineteen 
one-hundredths of a foot (206, 19) to a point; 

Thence (15) North 15°-05' East, one hundred sixty four feet and 
forty one-hundredths of a foot (164. 40) to a point; 

Thence 06) North 74°-52' West, three hundred ·seventy two feet and • ten one-hundredths of a foot (372.10) to a point; 
Thence (17) North 15°-1 7' East, forty four feet and fifty nine one-

hundredths of a foot (44. 59) to a point; 

Thence (18) North 74°-55' West, twenty seven feet and eighty four 
one-hundredths of a foot {27, 84} to a point: 

Thence (19) South 64°-23 1-30" West, one hundred thirty three . . I feet and twenty eight one-hundredths of a foot (133. 28) 
to a point; 

Thence (20) South 15°-46' West_, one hundred th_ree feet (103. 00) 
to a point: 

Thence (21) North 87°-03'-11" West, forty one feet and eighty nine 
one-hundredths of a foot {41. 89) to a point; 

Thence (22) North 75°-25' West, seventy five feet and fifty four 
one-hundredths of a foot (75. 54) to a point; 

~~2954rG 278 • -3-
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Then.::e (23) North 5.; 0~:tjl West, one hundred seventeen feet and 

forty seven one- hundredths of a foot (117. 4 7) to a point; 

Thc;::cc (2·1) Nc:-th_79°-38'-101' West, two hundred thirty three feet 

and eighty three one hundredths of a foot (233. 83) to a poj.nt; 

Thence (25) ~orth 82°-00'-12" West, ninety four feet and sixty seven 

one-hundredths of a foot (94. 67) to a point: 

Thence (26) South 37°:.56' West, three hundred feet (300. 00) to a 

point in the Sixth Course of the First Tract in the recorded 

deed mentioned hereinbefore; 

Thence (27) South 52°-18' East, along part of said Sixth Course in 

the recorded deed mentioned hereinbefo"re, seven hundred 

eighty two feet and forty two one-hundredths of a foot (782. 42) 

to a point; 

Thence (28) South 46°-03'10" East, along the Seventh Course in the 

recorded deed mentioned hereinbefore, five hundred twenty 

two feet and seventy seven one-hundredths of a foot (522~ 77) 

to a point: 

Thence (29) South 31 °-07'·30" East, three hundred twenty feet and 

sixty five one-hundredths of a foot (320. 65) to a point: 

Thence (30) South 58°-52'-30" West, two feet and ninety six one-

hundredths of a foot (2. 96) to a point; 

Thence (31) South 31 0-02 1•30" East, five hundred thirty feet (530. 00) 

• 

I 
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EXInBIT B 

Reservation by Central Railroad of New Je·;rsey of the 

right of ingress and egress in common with GAF Corporation 

and others, ?ver a 24 foot ~de driveway, in Deed Book 2356, 

Page 634, in Union County. Union Carbide and Carbon 

Corporati~~ (Linde Division) has been granted a right to use 

said driveway. 

Grant of easement to Elizabethtown Water Company, 

in Deed Book 2739, Page 990, and in Deed Book 2917; Page 

226, in Union County. New Jer~ey. 

·Grant of easement to Elizabethtown Consolidated' Gas 

\ 

Company in Deed Book 2608, Page 138, and in Deed Book 2611, 

Page 213, in Union Caanty. New Jersey. 

Grant of right of way and easement to City of Linden, 

in Deed Book 533, Page 233, Deed Book 533, Page 589, Deed 

Book 588, Page 499, and relocated in Deed Book 2681, Page 225, 

Deed Book 2924, Page 209, and Deed Book 2946, Page 162, in 

Union County, New Jersey. 

Sidetrack agreements and the operating agreement 

between The Central Railroad Company of New Jersey and 

General Aniline &t Film Corporation, in Deed Book 2795, Page 925 • 

c:• BK2954Pb 280 .. 
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The parties understand that sidetrack agreements and. operating 

agreement or agreements are being prepared by The Railroad 

Company to cover railroad tracks on respecHve lands of parties. 

Grant to Linden Roselle Sewerage Authority in Deed 

Book 1898, Page 168, in Union County, New Jersey. 

Grants of rights of way to Elizabethtown Water Company 

for 12 i!lch water line along and east of former Sound Shore 

Railroad Company. (Not recordP.d.) 

Grant to Union Carbide and Chemical Company of a right 

of way for a nitrogen pipeline, _dated Novembez: 3, 1967, recorded 

January 2, 1968, in Deed Book 2821, Page 929. 

Railroad License Agreement and Road Agreement in Deed 

Book 1847, Page 79, in Union County, New Jersey. 

Rights granted to the Linden Roselle Sewerage Authority 

for a 24 inch force main and 30 inch storm sewer. 

Agreements, dated January 17, 1956, April 6, 1970 and 

January 27, 1971, with Public Service Company of New Jersey 

relating to certain encroachments and for rights to install electric 

lines and to install road lighting on poles along the road and in the 

. area of the substation • 
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Lease agreement with Union Carbide & Carbon Corporation 

datt~d March 22, 1957 as amended and grant of easement rights to 
. I 

Union Carbide & Carbon Corporation for hydrogen, steam, brackish 

water, fresh water pipelines and sewer lines. (Not recorded.) 

The rights, ·easements and rights of way granted pursuant 

to the Agreement of June 16, 1972 between the parties and to be 

executed at the Closing. 

Easement Agreement with Central Railroad of New Jersey 

in Deed Book 2771, Page 858, in Union County. 

Easement Agreement with Sinclair Refining Company in 

Deed Book 2802, Page 542,in Union County. 

Assignment Agreement in Deed Book 28(}2, Page 839, in 

Union County. 

Pipeline Easement in Deed Book 2821, Page-929, in Union 

County. 

Grant to Elizabethtown Gas Company in Deed Book 2909, · 

Page 697, in Union County. 
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STATE OF NEW YORK ) 
) ss.: 

COUNTY OF NEW YORK) 

BE IT REMEMBERED, that on this.;l..Y~ay oC/2·-.~ 
Nineteen hundred and seventy-two before me the subscri~
Nota:y Public for said County and State, personally appeared 

T. A. DENT, who being by me duly sworn on his oath, says that he 

is a VICE PRESIDENT of GAF CORPORATION, the Grantor named 

in the foregoing instrument; that he well knows the corporate seal 

of said corporation; that the seal affixed to said instrument is the 

corporate seal of said corporation; that the foregoing inStrument was 

signed and delivered by T. A. PENT who was at th!e date thereof a 

VICE PRESIDEf\'T of said corporation, in the presence of this deponent, 

anu said V lCE PRESIDENT, at the same time acknowledged that he 

signed, sealed and delivered the same as his voluntary act and deed, 

and as the voluntary act and deed of said corporation, by virtue of 

authority from· its Board of Directors, and that deponent, at the same 

time, subscribed his name to said instrument as an attesting witness 

to the execution thereof, and that the full and actual consideration .I 

·paid or to be paid for the transfer of title to realty evidenced by the 

within deed, as such consideration as defined in P .• L. 1968, c. 49, 

1 (c) is $581,000. · · 

Notary Public · 

\'I::>I.ET l. RONCACI 
NOTARY Pviii.IC, S:a10 ct ..._ Ycwll 

Nc. 03-86)28.;0 This instrument prepared by 

Qualitied in 810ftl County 
Certificate hied in New Yotk COVflt9 
Comm111i0ft bpiNI .MMdo 30. 1974 

Edward S. Menapace, 140 West 51 Street, 

New York, New York 10020 
,. 
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.·too-DUD. lA-GAilN AND SAU lcOvrNAHT AGAINSTGIIANTOIII ·. · 1111 ¥Sf COI'YIIiG.n.~miY~TU.lGALsUtii'LYCO.·) . · , :, C~~· TO IND.' 01 ~· . 101 ~ 10 H9 SHIIFIIL S II", TAIN$101, N.J. 07WJ . · 

li1l7is ilttb,IMikt~u /(lr;l ••of·l'_ga.~ 1o19 

.rltDrrn LINDEN CHEMICALS & PLASTICS, INC. (formerly Linden 
Chlorine PrOducts, tnc.), 

11 coryomli011 ezi8ting Iinder and b¥ tJirltul of tlt.e lAw• of tile Stale of Delaware lt.aving ita priJU:ipa.l ot1lceat 14 Commerce Drive 
i11 the . Township of cranford in the Count11 of 

Union and Stale of New Jersey lt.ereifi deaignal.ed 111 the Ghlntor, lnb 
LCP CHEMICALS--NEW JERSEY, INC,, a Delaware Corporation 

reliding or located at 14 Commerce Drive \ . i11 the Township 
Union 

of Cranford . . in the Count11 of 
and State of New Jersey lt.ereindelignated 111 the Grantee•: 

lllitnr•llrtb, tlu&t the Gra11tor,for and ill cOIIIiderrltion of riVE HUNDRED NINETEEN 
THOUSAND FOUR HUNDRED SIXTY NINE ($519,469.00)-------------DOLLARS 

lawfulmonrv of the United Statu of Amt~. to it itt lt.and we/land tnd11 pa.id b11 the Granter-1,-at or before the aealing and deliverv of tlt.eae preatfiU, tile receipt wlt.ereof whereblf acknowledged, and the 
Grantor being therewith fuU'/1 ~atwfled, dou b¥ tlt.ue prutlll• grant, bar1111in; ar.U and convey unto t.ht . Grantee.& forever, 

certain 
Ill that/ · tract 

. City 
COt!.ltt'/1 of Union 

or parcel of lAnd and JWtmi.u, aitiUite, l11ing and beittg i11 the 
. · · of Linden in tl&e 

and Stale of NetD ler1q, 1110re pa.rtieutarl'll de~eribed ae follOwi: 

SEE SCHEDULE •A• A'l"l'ACHED • 
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SCHEDULE A 

BEqiNNING at the te~minua of the Second Course of 

the-second Tract in a deed from ~entral Railroad Company of 

New Jersey to General Aniline ' Film Corporation dated 

January 19, i967, and recorded on January 20, 1~67 in Deed 

Book 2794 on Page 745 in the Union County Register's Officer 

Thence (1) 

Thence (2) 

Thence ( 3)· 

Thence (4) 

Thence (5) 

Thence (6) 

North 58"-57'-30• East, seventeen feet 

(17,00) to a point1 

North 31"-02'-·Jo• 'west, three hundred ten 

feet and fifty eight one-hundredths of a foot 

(310.58) ·to a poi"t' 

North 28"-58'-40• West, eighty seven feet. and 

seven one-hundredths of a foot (87.07) to a 

point of curver 

Curving to the riC]ht along a curve having a 

. Radius of three hundred forty feet and ninety 

one one-hundl'edths of a foot ( 340.91) an arc 

distance of •>ne hundred fifty three- feet and 

twenty five cme-hundredths of a foot: (153,25) 

to a point of tangency, 

Nor~h 3"-13'-20• West,_ si~ty nine feet a~d 

thirty two one-hundredths- of a foot (6!1.32) 

to a pointr 

Curving to the r i9ht along a curve having a 

Radius of one thousand four hundred seven 

feet and s lxty nine one-hundredthll ofi'~- ,:.~oot 

(1,407.69) an ate distance of one hut:idred 



• 

• 

• 

Thence (7) 

Thence (8) 

. Thence (9) 

Thence (10) 

Thence (11) 

/_.• 

Thence (12) 

_ ... ~~-v·-~---·--·--·--··* ••• • 

ninety five feet and seventy one one-hun

dredths of a foot (195.71) to a pointJ 

North 7 s• -SO '-211-• East, two hundred nineteen 

feet and seventy four· one-hundredths of a foot 

(219.74) to a point~: 

South 64"-52'-17• iast; nine hundred eighty 

three feet and twelve one-hundredths of a foot 

(983.12) to a point in the Pierhead an~ 

Bulkhead line of the Arthur. Kill1 

North 2"-42'-17• West,. along the said Pierhead 

and Bulkhead line· of the Arthur Kill, eighty 

six feet 11nd ·forty one-hundredths of a foot 

(86.40) to a point1 

North 18'-11 '-4J• East, continuing along the 

said Pierhead and Bulkhead line of the Arthur 
I 

Kill, f~rty three ·feet and ninety two one-

hundredths of ,. f?ot (43.92) to a pointJ 

North 64'-52'-17• West, ·six hundred five feet 

and twenty oeven one-hundredths of a foot 

(605.27) to a point of curve1 

Curving on the right along a curve having a 

Radius of two hund~ed fifty feet (250.00) an 

arc distance of o~e hundred ninety five feet 

and forty two one-hundredths of a foot 

(195.42) to a point of tangency, 

Thence (13) North 20"-05' West, five hundred sevl!nty five 

'feet and one .one-hundredths of a foot (575.01) 

t~? a pointJ 

-2~ 
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Thence (14) 

Thence (15) 

Thence (16) 

Thence (17) 

Thence (18) 

.Thence (19) 

Thence (20) 

Thence ·c 21) 

Thence (22) 

Thence (23) 

Thence (24) 

North 74'-ss• West, two hundred six feet .and 

nineteen one-hu~dredths of a foot (206.19) to 

a pointr 

North 15'-05' East, one hundred sixty four 

feet and forty one-hundredths of a foot 

(164.40) to a pointr 

North 74'-52' West;· two hundred thirty four 

feet (234,00) to a pointr~ 

South 15'-08' West, two hundred sixty five 

feet (265.00) to a pointr 

North 74'-52' west, eighty ah feet and 

seventy three one-hundredths of a foot (86.73) 

to a pointr 

South 69'-17'-40• West, forty t_hree feet and 

twenty eight one-hundredths of a foot (43,28) 

to a point1 

North 74'-52' West, twenty-nine feet and two 

one-hundredths to a foot (29.02)' to a point; 

North 15'-08 1 East, one hundred tw~nty si~ 

feet and forty seven one-hundredths of a foot 

(126.47) to a pojntr 

South 74'-51' But, twelve feet (12.00) to a 

pointr 

North 15'-.oe• Bast, twenty seven feet and 

ninety two one-hundredths of a foot 1.27.92) to 

a pointr 

North 74'-52' w•at, twelve feet (12.00) to a 

-3-
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• 
Thence (25) 

Thence ( 26) 

f 
Thence (27) 

I 

I 
I 

\:.> 

Thence (28) 

Thence (29) • Thence (30) 

Thence ( 31) 

Thence (32) 

Thence (33) 

Thence ( 34) 

• 

point1 

North 15"-08' East, eighty eight feet and 

seventy two one-h.undredths of a foot (88. 72) 

to a point1 

South 74"~52' East, six feet (6.00) to a point 

in the Sixth Course of the First Tract in.the 

recorded deed mentioned hereinbefore, 

North 15"-08' East, _along part of said Sixth 

Course in the ·recorded deed mentioned here

inbefore, ninety one feet ·and eighty one 

one-hundredths of a foot (91.81) to a point1 

North 74"-55 1 West, along the Seventh Course 

in the recorded deed mentioned hereinbefore, 

twenty feet and ninety nine one-hundredths of 

a foot (20.99) to a monument found1 

South 64"-23'-30• West, . two feet and seventy 

one-hundredths of a. foot (2.70) to a point1 

South 15"-09' West, ninety feet and twenty 

five one-hundredths of a foot (90.25) to a 

point1 

South 74"-51 1 Bast· three feet (3,00)" to a 

point1 

South 15"-09'-oo• West, eighty feet ~nd 

seventy one one-hundredths of a foot (80.71) 

to a point1 

North 74"-51' Nest .thirteen feet (13.00) to a 

point1 

South 15"-09' West, twenty feet and fifty ntne 

-4-
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Thence (35) 

Thence (36) 

Thence (37) 

Thence ( 38) 

Thence ( 39) 

Thence (40) 

• 
Thence ( 41) 

Thence (4l) 

Thence (43) 

Th.ence (U) 

Thence (45) 

• 
: ... :...:·.:.:.~:=.-;··-~- .· .. :-.-··· 

one-hundredths of a foot (20,59) to a point1 

South 74°-Sl' East, thirteen feet (13.00) to 

a point1 

South 1s•-o9• West, ·seventy two feet and 

ninety seven one-hundredths of a foot (72.97·) 

to a poin~1 

North· 74•-51' West ten feet (10,00.) to a 

point, 

South ls•-og• West, fifteen feet and sixty six 

one-hundredths of a foot (15.66) to a point1 

South 74°-51' Bast ten feet (10,00) to a 

point1 

South 15•-og• West, fifty two feet and ninety 

six one-hundredths of a foot (52.96) to a 

point1 

North 74°-52 1 West seventy nine feet and sixty 

one one-hundredths o.f a foot ( 7 9, 61) to a 

point, 

North 00°-06' East, twenty four feet and six 

one-hundredths of a foot (24,06) to a. pointi 

North 51•-52' Heat, forty t¥0 feet and twelve 

one-hundredths. of a foot (42.12) to a point1 

North 36°-58'-40• Bast, twenty one feet and 

eighty one-hundredths of a foot (21,80) to a 

point1 

North 29°-0l'-os• Bast, sixty one feet a~d 

thirty five one-hundredths of a foot (61.35) 

to a point1 

-5-' 
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• 
Thence (.46) 

Thence (47) 

Thence (48) 

Thence (49) 

Thence (50) 

• 
Thence (51) 

Thence (52) 

Thence (53) 

• 

North 15"-46' Bast,· twenty six feet and 

seventy four on~-hundredths of ~ fo~t .(26,74) 

to a concrete monumentJ 

North 86•-32'-41• west, forty three feet and 

forty one one-hundr~ths of a foot (43.41) to 

~ pointr 

North 75°-25' West, seventy five feet and 

fifty four one-hundredths of a foot (75.54) 

to a pointJ 

North 54"-56' West, one hundred seventeen· 

feet and forty seven one-hundredths of a foot 

(117.47) to a pointJ 

North 79•-38'-10• West, two hundred thirty 

three feet and eighty three one-hundredths of 

a foot (233,83) to a pointJ 

North 92•-oo'-12• West, nin.ety four feet and 

sixty seven one-hundredths of a foot (94.67) 

to a pointJ 

South 37"-56' West, three hundred feet 

( 300,00) to a. !?Oint in 'c.he Sixth Course 

of the First Tract in the recorded deed 

mentioned hereinueforer 

South 52•-18' Bast, along part of said Sixth 

Course in th~ recorded.deed mentioned.herein

before, se~en hundred eighty two feet and 

forty two one-ht•ndredtha of a foot (782.42) 

to a pointr 
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·• Thenci. • (54 1 . 

Thence ( 55) 

Thence (56) 

'!'hence (57) 

south iu"-3'-lo• East, along the seventh 

Course in the_recorded deed mentioned herein

b~fore, five:hundred twenty two feet and 

seventy seven one-hundredths of a foot 

(522.77) to a pointr 

South 31" -07' -30• E·ast, t.hree hundred twenty 

·feet and sixty five one-hundredths of a foot 

1320.65) to a pointr 

South 58"-52'-30• West, two feet and ninety 

six one-hundredths of a foot ( 2.96) to a 

pointr 

South 31"-02'-3o•·':East, five hundred. thirty 

feet (530,00) to the point and place of 

BEGINNING. 

The above described tract contains 24.22 
acres, 

BEING known and designated as Tax Lot 3,01 in 
{Block 597 as shown on the Tax Map of the City 

of Linden. · 

The foregoing desc:r ipt ion is in ac:c:ortlance 
with that certain Resobdivision Ml.p of Lot 3 
in Block 507 of the Tax Map of the City of 
Linden, Union County, New Jersey, into three 
lots prepared by Grassmann, Rreh and Mixer, 
Surveyors, of Union, New Jers~y, which 
subdivision· Map was recorded June 16, 1977 in 
the Office of the Register of Union County as 
Map No. 712-C end is also in ac:oordnnc:e with 
the survey also prepared by Gransmann, Rreh 
and Mixer, · dated February 15, 197 2, revised 
to April 4, 1973. · 

SUBJECT to all easements and rights-of-way 
agreements, 1 ic:ense and road agreements, 
and other leases or agreements of record, 
riparian rights, rights public: and private, 
if any, and par.a1110unt rights of the United 

. ·-7-
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States of America respecting any portion, if 
any, of the subject premises lying waterward 
or easterly of the high water mark of the 
Arthur Kill. · 
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G:ogti!Jtr tvith all and singular the bt~ildingl, improt•ementl, wa11•• u•oods, waters, tvatercour1e1, 
rights, libertic1, privileges, hereditaments 11"4 I1JJJIUrteMnces to the s11me belonging or in 11n11wise 
appertaining; and the reversion 11nd rcver~iOttB, rettt11inder 11nd rem11inders, rents, issues and pro/its 
thereo/,llnd of everu part 11nd parcel thereof: !llnb at•o l1ll the estate, right, title, interest, use, pos
le88ion, property, claim and dem11ttd whllteoever, of the Grantor both in latv and in equit11, of, in and 
to the premise• herein described,11ttd everu part 11nd parcel thereof, with tfle 11ppurtenances, 1l:o :l)abt 
an'b to Jl)ol'b 11ll11nd 1ingular, the premises herein de1cribed, together with the 'lppurtenance1, unto 
tile Grantees 11nd to Grantees' proper use and benefit forever, 

!n'b the Grantor coven11ntl tlult it la4s 110t dOtU or ezecuted, or kll0wingl11 auflered to be done 
or ezecuted, 11n11 act, deed or tiling whlltloever wh?rebJI or bl/ me11ns whereof the premises cont•eJied 
herein, or 11n11 part thereof,IIOw 11re or at anJI time hereafter, wiU or lttlll/ be charged or encumbered in 
anv m11nner or wav whatsoever. · 

ln·all references herein to llnJI Jlllrtiea, penOttB, efttitiea or corporoti0111, the use of an11 Jlllrtict~lar 
gttttkr or the plural or singular n11mber ill iritettded to include the appropriate gender or number ai the 
tezt of the within instrument ma11 require, 

Wherever in this ittBtrument anli pc~rtv ahllll be designated or referred to bJI name or general ref· 
erence, such deaignation is intended to and ahllllllavt tilt 111me effect as if the tvorda "heira, ezecutora, 
administra.tora, personal or legal repreaentatives, nce~aort11ttd asaigns" had been i1Werted after each 
and eveTJI aucll de1ignatiott, 

Jn laitnt•• flii.Jtrtof, the Grantor 1lal caused tlelt preient1 to be signed and atteated bv ita 
proper corp.ornte officera and ill corporate real eo Ill heretoaffizcd the do.v11ndvear first above avritten, 

- LINDEN CHEMICALS . & PLASTICS, INC • 
ATTEST: 

Kandravy 
,;·:·;·· ... 

,.. C'' '-'.-:;· •... 
• :' •• (I">. . ";-

,;, r q Q ·::~? 

;!~ti·'of.'i}ttu Jt!'ftp, ~untp of C-u. 
':tMO~OJll> "/..JJ.rho.JJ ..... ll(tl.,~ . 1979 
:~j9~,.t;ne State of !lew Jersey 
.... P.If7:10llall1J appeared John Kandravy 

Br: .Ct:/.. .. /?4.m::ft ................ . 
C. A. Ht~;en, ~ Prtaidml 

... I ••.: 
, llefore· me, the aubacriber, 

Jilt U 1\ttntndltrt'b, 
a Notary Public 

who, being by me duly 1worn on II is ooth, dtJHMel and makea proof to m11 aati•faction, thilt 
he ;, the Secreta,.// of Linden Chemicals & Plastics 1 Inc. 

the Corporation named in the toithin lndntment; 
that C.A. Hansen, Jr. . i• the 
Preaidurt of BtJid Corporntion; that the e.recution, aa weU as the m11king of thir l-111trument, _haa 
been duly authorized b11 a proper resolution of the Board of Directora of the nid Corporation; that 
depon~mt well know~ the corporal' aeal of 1<1.id· Corporation: .and that the 1eal aflized to 1aid 

.... Jnalrument iB the proper corporate 1eal Gtul WIT.I thereto Gffized and aaid ltt~trument aig?Ud 11nd 
14 P.. tH'Ii.tJered by said Preaident as 11 nd for the 11oluntarv act 11tul deed of 1aid Corpora
. :·::'·ti.-l~> in presence of deponent, w_ho th~eup~ •tlb•cribe~ A is name thereto. 118 11ttesting u;'tnen; 

· ait4'8!at the full and actual COttBideTiltton paid or eo be paid for the trattBfer of title to reaUv n1idenced 
;',:;~.,r~,tiJ,ithin deed, auuch coMideration i.a deflt~<tdin P.L.1968, c . .69, See.l(c), u I 51!), 4 6!) • .:10, 

··:r .... :·.·i . 
. . . 8'1o~,'to and eulucribed before '• l · · 
·:~.·~ ' • J .. ·,:~ , ~~r~ 

'i. Notary. Publ c Jersey7. JoidF'~~o~ 
MAE s. IARBitlll L . 

· · ll "olary Pubi·C o/ New Jtno, · 

Pr~red b~ C:O,t\t~'b'!-' ~e'i~ Esq. 
er3207 91 • 
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~ttd 
LXNDEN CHEMXCALS & PLASTICS, INC. 
(Formerly Linden Chlorine Products, 
Xnc.) 

A eorporulicm of 
the State of Delaware 

7'0 

LCP CHEMXCALS--NEW JERSEY, INC • 

• 
James H. Freis, Esq. 
Shanley & Fisher 
550 Broad Street 
Newark, New Jersey 07102 
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................ tc:oiiiHAHTAGAtHsT-t· ..•• ¥IT CCIOYIII ....... I .... IYALL·STAUUGALSU;...LVeO 
CCMtP. 'ro 'ND. 01 CCIRI'. · . 1: Ol~l1: ~. ~$HIF .. nD.S'r~l.IT, ~:~:AINSIDl, N.l. 0109)' 

. . ··c, Wl,f.s JIIttlJ, matktA. IYf.lf d9.11ol ~-~~-- lh t/i;~q.1 1?"' 
rc?., ·· ·-v;"a~ .rltlltm LINDEN CHEMICALS & PLASTICS,. INC, (fo~~fl LYfden ':~ ?t:tt 

Chlorine Products, Inc.) , t'~ ~0.. OJ !JI, · 
. ..,.~ 'fl:J~::>'l.? 

o eo"'oratiO!I ezilting under 11nd .... virtue of t.W llltN ill tM Sl4te o/ Del f~ 'v ~ .,. .,. a-~.e · N_., , , luwing ita prineiJ)IIl ol!ee 11t 14 Commerce Drive t, ~ • "l{l. · 
i11 the Township of Cranford in th~nt11 of Union And S14te of New Jersey, herein deligMted u the Grantor, 

anb LCP CHEMICALS--NEW JERSEY, INC., a Delaware Corporation, 

>tXIirtirQ:mtlocated "' 14 Commerce Drive 
i11 the Township of Cranford in the Count11 of · Union and Stllteof New Jersey . herein deBigootcd u the Grantees: 

lllitnrnrtlJ, th4t the Grantor, for 1111d i11 c0Miderllti011 of TWENTY THOUSAND ONE HUNDRr.O ~NO SIXTY ONE ($20,161,00)--------------------------DOLLARS 

lawful monev of the United StAtes of AmeMe!l, to it'in h4nd tueU And trul71 paid b71 the Grnntee1, at or befort. the 1ealing alld delivery of these pruenu, the receipt whereof iB herebv acknowledged, and the Grantor. bt.ing therewith frlllv IAtiBfled, doe1 b11. these·pre~enu grant, bargain,seU and ccmvev unto the Gruntees forever, 
certain 

§II that/ truct 
. City 

Count11 of Union 

or f'llrctl of land And.premiBtl, •ituAit, luing_ and being in the 
of Linden in the 

And St4te of Nelli JeTitrJ, more P~Jrticularlll dc1eribed u foUow1: 

BEGINNING at an iron pipe in the fence line between the 
lands of Linden Chemicals & Plastics, ~Inc. (formerly Linden Chlorine Froduc.ts, Inc.)' and GAF Corporation said iron pi11e being located South 74°52'00" west, 234.00 feet from a monument in the northwesterly side line of the SO-foot right-of-way of the Sound Shore Branch of the Central Railroad of New Jersey, and. proceedi.ng, thence; · 

1. Northwest 74°52'00" west, 138.10 feet to a concrete monument, said monument being the 16th course·of the metes and bounds descript of a survey, schedule "A" made·by Grassmann, Kreh and Mixer, Inc., Eng.ineers.·and Surveyc•rs, .1034 Salem Road, Union, New Jersey, Februa_ry 15, 1972, continued to April '• 1973, and bein9 a portion of a tract and a cert·ain deed of conveyance from the Central Ratlroad of Ne·., Jersey to General Aniline and Film Corporation, dated June 19, 1967, in the Register's Office of Union County, New Jersey, June 20, 1967 in Deed Book No. 2794, Page 745, thencer 

2. North 15°17'00" East, 44.59 feet. to a concrete monument, thence; 

3. north 74"55'00" lieat 6.85 ·feet to a point, thence; 

4. Paralleling the railroad aiding, South 15"08'00" West, 91.81 feet to a point, thence; 

s. North 74°52'00" West 6.00 'feet toft point, thP.nce; 
6. Paralleling the railroad sidino;r, South lS"OB'OO" West, 88.72 feet to a point, thence; 

7. South 74°52'00" East 12.00 feet to a point, thence; 
B. Paralleling the railroad siding, South 15°08'00" Wegt, 27.92 feet to a point, thence; 

9: North 74°51'00" West 12.00 feet to a point, thence; 
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io. Paralleling the railroad siding~ South· 1s•oa•oo• West, 126.47 
feet to a point, thence: 

11. South 74°52'00" East :.:9 .• 02 ·feet to a point, thence 1 

12. North 69°17'40" East, 43.28 feet to a point, thence: 

q.. South 74°52'00" East, 86.73 feet to a point, thence1 

14. Paralleling the right-of-way of the lands of Sound Shore Branch 
of the Central Railroad of New Jersey, tlorth 15°08'00" East, 265.00 
feet to the point and place of BEGINNINr.. 

The above-described tract includes .94 acres • 

. Being known and designated as Tax Lot 3.03 in Block 587 as 
shqwn:on the Tax Map of the City of Linden. 

The foregoing description is made in accordance with that 
certain Resubdivision Uap of Lot 3 in Dlock 587 of the Tax Ma!J of the 
City ,of Linden, Union .county, New Jersey, into three lots prepared by 
Grassmann, Kreh and Mixer, Surveyors, of Union, New Jersey, which 
Subdivision Map was recorded on June 16, 1977 in the office of the 
Reqis_ter of Union County' as Map No. 11~-c. " 

. Being part of those premises described in the Deed dated 
August 24, 1972 from GAF Corporation, a Delaware Corporation, to 
Linde·n Chlorine Products, Inc. , a Delaware Corporation and the 
Grantor named·herein, which .Deed was recorded August 25, 1972 in 
Book 2954, at.Page 273 in the Office of the Register, union County, 
New Jersey. · 

Subject to easements, rights-of-way, restrictions, and 
aggreementa of record • 

·~. 
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G:ogtlbtr toith all and lingul4r the building1, improvement., WRl/1, woods, tva!ers, watercourau, 
rights, libertie1, privilege~, hereditament• and appurtenance• to the 1ame belonging or in 11111/tViBe 
appertaining; and the ret•ersion and reverai0111, remaitader and remainder•, renta, i88uea mnd profit• 
thereof, and of every pmrt and pmrcel thereof; lnll IIIIo all the e1tate, right, title, interest, uae., poa
•e•aion, propert1f, claim and demand wh4tloever, of the Grantor both in law and in equit11, of, in and 
to the prem i.!es herein de1cribed, and every pmrt and parcel thereof, with the anurtett4ncu. Q:o Jf)abr 
anllta Jbolb aU and lingul4r, the 'jWtmisu herein de1cribed, together with the appurtenances, unto 
the Grantee• and to Grantee•' proper use and benefit forever. 

§nb the Grantor cot•enantl th4t (t hal not done oi' e:eeuted, or knotoinolu 1u6ered to be done 
or e:ecuted, an11 act, deed or thing what.1oever whereb11 or b1/ mea111111hereo.' the 'jWemisea c.onve11ed 
herein, or an11 part thereof,now are or at IIIII/ time hereafter, will or ma11 be charged or e11C11mberrd in 
Rtll/ manner or wa11 tohat1oever. 

lil all reference• herein to an11 partie1, f)er10111, entitiea or cotpOrationl, the use of an11 pmrticular 
gender or the plural or aingul4r number is intended to imlude the appropriate gender or number a• the 
te:t of the within i111trument ma11 require. · · 

Wherever in IIIia i111trument anli partl/lhall bt duignated or referred to b11name or general ref
erence, such de1ignation is intended to and •hall h4ve the ~ame effect 111 if the worda "heir~, e.ucutor1, 
administrator•, per~onal or legal rt'jWe1mtativu, ltleeUIOf11 and a11i0111" had been i111erted after each 
and et.•ery 1uch duignatio11. · · 

Jn IBilntllll Rlbtttof, the Grantor hoe e«Uied tllue f)Tesmt• to be 1ioned and a!te1ted bl/ it• 
proper cotpOrate officers a·nd il1 eotpOrate 1eal to be lwrr.to o.{fi:ed the dai/Gtld 11ecir first above written. 

ATTEST: 

··~~~<;; . .=t ,~· ... > ~\, (; . 
: ~ ~; .i ~~·· .r: : . 

t# • ..,: • ~ r~.:f:.':-:~/ 

.:_",· ~rt~rlu Jrnrp, Counlp ot fSw 
.... ·· IM!.on···ff:u~-'""- I 'I t:l, / 11 71J 
· .. '-·of the State of New Jersey 

personall11 appeared John 

LINP~~~~:::MICALS & !'LAS'.riCS, 

8,: . ..':.-.&/....... . ~ .................. .. 
c. A. H uen, Jr., , Prerid~~&t 

I 1111.: 
, before me, the st~b1criber, 

J':andravy 

., II lltmrmflmlll, 
a Notary Public 

10ho, being by me duly a~t•om on h is oath, deposes and make• proof to ml/ la.tisfaction, that 
he i" the Secret:~ry of Linden Chemicals ' Plastics, Inc. 

the Corporation named in tile •uithin Instrument; 
that c. A. Hansen, Jr. ilthe 
Prelrident of said Corporation; that the encutio11, aa weU 111 the makina of this l!ll!rument, haa 
bec11 dtdll attlhori1ed bu !IJWoper re,oluticm of t~e 8C)(Ird of Directora of the said Corporation; thar 
deponent well knows the corporate 1eal of fl!lld Corporation; and that the 1eal flffized to aaid 

.. /~181rument is the proper corporate 1eal o.nd 11"11 thereto a{fiz:ed and aaid I111trumtnt Bigrsed and 
r A f11~i11.e.red byaa.id Prelident u f.lnd for tht voluntary o.ct und dud of aaid Corpora-

•···t~JI'~in presence of deponent, tvho thereupon ltlblcribed h name thereto 01 atteating witne~1; 
, amt 1/Jat the fuU and ufual CO!IIidero.tion paid 01' ta be pmid for the tralllfer of titk to realtl/ evidf,ftCed 
· ·bu tftr.W.ithin deed, u auch colllideFatioll ie de/fneditl P.L.l968, c. 49, Sec.l(c), ill I 20, 161.00. 

: : . 

• , , tSw~rl 0, and aubscribed before -· 
· - · th6• ' · ri1aid • ..... . ~ .. 
E.'ll." .• :.:.· 

·:;;:~i llotary 
·.-: 
/· MAE B. 81\l\D!ERB 

II Not1ry PubliC of New Jersey 
. Prepa'~et!JJ:Ilmm'-'~~"~"· Plr~w , 
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·. r~rro. MltG41N AND SALI fCovtNA;.,y. AaAIIIfST GAANTOIU COAP, TO IND. Otl COR~. GIWif 101-;12 Wqili lrrb. t~UUU the 1rr.~~ da11of 1).2~ 
1971 .ttbmn LINDEN CHEMICALS & PLASTICS, INC. (formerly Linden 

Chlorine Products, Inc.), 

a corporutic.t~ eziating under and 611 virltu of tht law1 of tht Stall of lt.aving it1 princi114l offite at 14 Commerce Drive in the Township of Cranford Union and StAte of New Jersey §nb LCP CHEMICALS--NEW JERSEY, INC. , a 

reliding or located at 14 CoiiDIIerce Drive in the Township of Cranford Union · and State of New Jersey 
f!lltntlllttb, tlt.at the Gruntor, for and in cortaiderutioll of FOURTEEN TllOUSAND Til RilE 

HUNDRED AND SEVENTY ($14,370.00)------•------~------------DOLLARS· lawfrtl monf')l of the United State1 of Ameriec, to it in. hand weU and tn1l11 paid by the GranteM, at or 
be/orr the 1ralr'rig and delivery of tlle8e present1, the receipt tohereof iiJ hereb11 acknowledged, t~nd the 
Granlor.btina therewith /ull)l BatiiMd, dou 611 these pre8ent1 grant, 6argain,8cll and ront'rll unto the 
Granlre8 forrur, · · 

1certain 
§II · that truet or pzreel of land and premile8, sit11ate, l)ling and being in the ~ L~d~ . ~· 

City 
Cou!U)I of Union end State of New Jer1ey, more 1J4rlicularl11 de8cribed cu follow•: BEGINNING at a point being south 64°23"30' West, 2. '10 feet 
distant from a concrete monument, said monument being the 19th 
course of a metes and bounds description of a aur1ey, schedule "A •, 
made by Grassmann, Kreh and Mixer, Inc., Engineers and Surveyors, 
1034 Salem Road, Union, New Jersey, dated February 15, 1972·, 
continued to April 4, 1973, also being a portion of a tract in a 
certain deed of conveyance from the Centra.1 Railroad Company of 
New Jersey to General Aniline·and Film Corporation dated Jurie 19, 
1967, in the Register's Office·of Union County, New Jersey, June 20, 
1967, in deed book 2794, Pa·;e 745, thence1 

· 1." South 64°23'30" Wes·t, 1.28.60 feet to a concrete monwaent, 
thence; 

2. South 15°46'00" West, 103.00 feet to a concrete monument, 
thence; 

3. Continuing South 15°46 I oo• tlest, 26.74 feet to a point, thence; 4. South 29°02'05" West, 61.35• feet to a point, thence; 5. South 36°58'40" West, 21.80 feet to a point, thence; 6. South 5P52'00" East, 42.12 feet to a point, thl.!nce; 7. South oo•o6•oo• West, 24.06 feet to an iron pipn, thence; 8. South 74°52'00" East, 79.61 feet to a point, thence; 9. Paralleling the rai.1road siding, North 15°09'00" East, 52.96 
feet to a point, thence; 

.) 10. North 74°51'00" West, 10.00 feet to a point, thenc:e; 11. Paralleling the railroad siding, North 15°09'00" East, 
15.66 feet to a point, thence1 

12. South 74°51'00" East, 10.00 feet to a point, then~e1 13. Paralleling the railroad sic.'ling, No.rth 15°09'00" East, 
72.97 feet to a point, thence1 
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•' 14 •. North 74°5l'oo• West, 13.00 feet to a. poin.t, thence1 . 

15. Paralleling the railroad aiding, North 15°09 1 00• East, 
20.59 feet to a point, thence1 

16. South 74°5l'oo• East, 13.00 feet to a point, thence, 

17. Paralleling the railroad right-of-way, North 1s•o9•oo• 
80.71 feet to a point, thenceJ 

18. North 74°Sl'OO• West, 3.00 feet to a point, th_ence1 

_East, 

.19. Paralleling the railroad siding, North l5°09'oo• East,. 
90.25 feet to the point and place of BEGINNING. 

The above-described tract contains .67 acres. 

Being known and designated as Tax Lot 3.02 in Block 587 
as shown on the Ta~ Map of the City of Linden. 

The foregoing-description is made in accordance with that 
certain Resubdivi!lion Map of Lot 3 in Bloc;k 587 of the Tax Map 
of the City of Linden, Union County, New Jersey, into three lots 
prepared by Grassman, Kreh and Mixer, Surveyors, of Union, New 
Jersey, which Subdivision Hap was recorde4 on June 16, 1977 in the 
Office of the Register of Union County as Map No. 712-C. 

Being part of those premises described in the Deed dated 
August 24, 1972 from GAF Corporation, a Delaware Corporation, to 
Linden Chlorine Products, Inc., a Delaware Corporation and the .. 
Grantor named herein, which Deed was recorded August 25, 1972 in 
Book 2954, at Page 273 in the Office of the Register, Union County, New Jersey. · · · 

SUBJECT to easements, rights-of way, restrictions, and 
~greemerits of record. · 
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1tog;tlbtr with all and singular the buildings, improvements, Wal/B, tiJoods, t1Jater8,11Jatereours~s. 
rights, libertieB, privileges, hereditaments atld appurtenance• to the same belonging or in a1i11wi..e 
appertaining; and the reversion and rever~i0111, remainder and remainders, renta, ias!leB and profits 
thereof, and of eveTl/ part and parcel thereof; §nll altlll llll the eBtate, right, title, interest, use., poB· 
SCIBJ'on, propert11. claim and demand tuh.atsoever, of tile Grantor bolA in law and in eq11ity, of, in and 
to tile prcmi•es herein described, and evCT~~ part and parcel tllereof, with the appurteMncea. 1to Jllallt 
an'DID Jf1olll all and ainglllar, the premiae• herein de~rcribed, together with the appurtenances, unto 
the Grantees and to Grantees' proper use and beneJit forever • 

.lnb the Grantor covenants that it has Mt dOM or e:rtCilltd, or knowingly suDcred to be doni 
or ezecuted, anv act, deed or thing whatsoever wllereb11 or b11 meaftB whereof the premiamr conveved 
Aerein, or anv part thereof, Mill are or at a1111 time hereafter, will or mav be charged or enc11mbered in 
Gill/ manri'er or wav whatsoever. 

· In all reference• herein to Gill/ parties, per•~· entitieB or corporatit>IIB, the we of GIIJI particlllar 
gewr or the plt1ral or Binglllar number is intended to include the appropri4te gender or number utile 
tezt of the within iiiBtrument 11141/ require, Wherever in thi.t irutrument an~ parli/BhaU be deBignated or refernd to by name or general ref· 
erence, Buell de1ignation i.9 intended to and 11/i!lll h4ve the •ame ef!ect GB if the word• "heirB, e;r.eCiltors, 
4dminiatrators, per1onal or legal reprtlet&tativu, tuecuson and GBBil1ft8" hGd been iMerted after eaelt. 
and eVtTl/ •ucli duignation. · 

Jn Ulllnt .. Rlbrrrof. tf!,e Gmlltor w eaused t/le8e preBelltB to be Big ned and atteBted bv it• 
prope~ corporate olficerl and its corpomte teal to be lt.eretoCI#ized the d4v and 11car first above writ! eft. A.TTEJST: 

LINQEN CHEMICALS & PLASTICS, INC. 

sr: .CJf.:l. ...... rl!t<'JUk~ .................. _ C. A. Hansen, Jr. Preside~~t 

. I ••·: •t U Bemrmfltrtb, . , before me, the subscriber, a Notary Public 

who, being bv me duly 11oorn on h oath, ·depose1 and make• proof to mv Balisfaction, that 
he i8 the Secretary of Linden Chemicals & Plastics, Inc. the Corpo'I'Otion named in the tvithin ln•trument,; 

that C. A. Hansen, Jr. 
0. the 

PreBide11t of Baid Corporation; that the ezeCillion, 01 toeU 48 the makintl of' this Instrument, Ita• 
been duly authorized blf 11 proper resolution of tiJII Bcoard of Directqrs of the t:a.id Corporation; thai 
d<·po11c11t u··en knows the corporate •eol of uid Corporation; and that the sealaflized to said 
Jmlntment is the proper .corporate·leal and wd.ll thereto alfized and 1aid ln1trume.,t Bigned and 
del~.~red by said PreBident aa nndfor the volunlaTl! act and deed of 1aid COTJlOf'll• 

··'11'11>~, in preirence of deponent, who thereupon 81Jb1cribed h name thereto aa atteBting witneBB; 
~.~it~ ihat tile full and actual consideration paid ot· to be paid for the traM fer of title to reallll et•i4t'llced 

~~{~within deed, 48 1uch. coMidert~lion;., de/fned ill P.L.1968, c. ~9, Sec.l(c), is I 14, 3 70.00 • 
.. •• • ·•·:· ·.?-' ·• 
· · 'St'~llb ~nd rJbBcribed beiore me ~ ..... ,h.t~·~·~ ~ .~ . ~ •• I.C / • .· . 

I- - h -· -. .... "" . . ., -- ~----" . 
''.J'E~~~ Public of ew Jersey ( JOHN JtANDRAVY j---... ...... · 'MAE S. BAJIBltllt: , ....: A NotJry PuLllc cl N.:,., JtrsfY 

. 
Pr . • Commrulllll Lt pu•• Mor. 21..,1982! eporea·Dr: .. uu11ea H. zre 8 1 E8q. 
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LINDEN CHEMICALS & PLASTICS, INC. 
(Formerly Linden Chlorine 
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?i\GE. 

I, MICHAEL HARKINS, SECRETARV OF STATE OF THE STATE Of 

DELAWARE DO HEREBV CERTIFV THE ATTACHED IS A TRUE AND CORRECT 

COPY OF THE CERTIFICATE OF AMENDMENT OF LCP CHEMICALS & PLASTICS, 

INC. FILED IN THIS OFFICE ON THE FIFTH DAY OF JANUARY, A.D. \988, 

AT \0 O'CLOCK A.M . 

:2345564 

DATE: 09/21/198~ 

729264044 

i' 
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CERTIFICATE OF AMENDMENT OF 

RESTATED CERTIFICATE OF INCORPORATION OF 

LCP CHEMICALS & PLASTICS, INC. 

LCP Chemicals & Plastics, Inc., a corporation organized 

. 
and existing under and by virtue of the General Corporation 

Law of the State of Delaware, does heieby certify: 

FIRST: That at a meetinq' of the Board of Directors 

of LCP Chemicals & Plastics, Inc., resolutions were duly adopted 

setting forth a proposed Amendment to the Restated Certificate 

of Incorporation of said Corporation, declaring the said 

Amendment to be advisable and directing that the proposed 

Amendment be submitted to the shareholders of said Corporation 

for consideration thereof. The resolutions setting forth 

the proposed Amendment are as follows: 

RESOLVED, that the Restated Certificate of 

Incorporation of the Corporation be amended by 

changing the. Article numbered "1", so that, as 

amended, said Article shall read as follows: 

•The name of the Corporation is HANLIN GROUP, 

INc.•. 

FURTHER RESOLVED, that the above proposed 

Amendment be submitted to the stockholders. for 

their approval as required by law. 

FURTHER RESOLVED, that upon approval of the 

above. proposed Amendment by the stockholders of 

the Corporation, the proper officers of this 

Corporation be and they are hereby authorized 

and directed to file the necessary Certificate 

effecting said Amendment with the Secretary of 

State of the State of Delaware and to cause a 

copy thereof, certified by said Secretary of State, 

to be recorded with the Recorder of Deeds of New 

Castle County, Delaware, and also to file the 

necessary documents if any, concerning said 

.. 

.. 



Amendment with the appropriate filing officers 

in all jurisdictions where the Corporation has 

heretofore qualified to do business as a foreign 

corporation. 

SECOND: In lieu of a meeting and vote of stoc_k_holders, 

stockholders owning not less than a majority of the outstanding 

capital stock entitled to vote have given written consent 

to said Amendment in accordance with the provisions of Section 

228 of the General Corporation Law of the State of Delaware, 

and written notice of the adoption of the Amendment has been 

given as provided in Section 228 of the General Corporation 

Law of the State of Delaware to every stockholder entitled 

to such notice. 

THIRD: That said Amendment was duly adopted in accordance 

with the provisions of Section 242 of the General Corporation 

Law of the State of Delaware. 

FOURTH: That the capital of said Corporation shall 

not be reduced by reason of the said Amendment. 

IN WITNESS WHEREOF, LCP Chemicals & Plastics, Inc. has 

caused its corporate seal to be hereunto affixed and this 

Certificate to be signed by its Chairman of the Board and 

attested by its Secretary, .this !! day of December 1981. : 

LCP CHEMICALS & PLASTICS, INC. 

By=~C_--d~~--~~ . ....,,,..loooOI:(R~1v.&..-L __ _ 

~n, Jr. 
Chairman of the Board 
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lt+R: 
Cherokee Group 
133 Maple Avenue 
Red Bank, NJ 07701 Deed 

This Quitclaim Deed is made on September 19, 2013, 

BETWEEN 

LCP Chemicals- New Jersey, Inc. f/k/a LCP Chemicals a Plastics, Inc., PO Box 484, Linden NJ, divlsion(s) of The Hanlin Group, Inc., a Delaware corporation, whose fast corporate address was . 
3100 Woodbridge Ave, Edison NJ, referred to as "GRANTOR" or "LCP"; 

AND 

Cherokee LCP Land, LLC, a New Jersey Limited Liability Company, whose address is 133 Maple Ave, Red Bank, New Jersey 07701, referred to as "GRANTEE" or "CHEROKEE". 

Transfer of Ownership. LCP grants and conveys the Subject Properties described herein to CHEROKEE. 
This transfer is made for the sum of One ($1.00) Dollar and other consideration, the receipt 
and sufficiency of which LCP acknowledges. 

Tax Map Reference. (N.J.S.A. 46:15-1.1) Linden City, Tax Block 587, Lots 3.01, 3.02 and 3.03 

c Property. The Subject Properties consist of the land, buildings, improvements and contents in Linden : City, Union County, New Jersey, Block 587, Lots 3.01, 3.02 and 3.03 (a/k/a 3.1, 3.2 and 3.3) a. 

BEING COMMONLY known and designated as Foot of Wood Avenue South and Between GAF a LCP, in Linden, New Jersey. 

- ~ . BEING the same premises conveyed to the GRANTOR by deeds recorded Dec. 14, 1979 In Union Coun-
ty Deed Book 3207, pg 82 tLot 3.01/3.1), pg 93 (Lot 3.03/3.3) and pg 97 (Lot 3.02/3.2). 

Quit Claim. This Deed is called a Quit Claim Deed. LCP makes no promises and no representations 
as to ownership, title, occupancy, or condition except as expressly stated herein. LCP simply 
transfers whatever interest LCP may have to CHEROKEE, absolutely "as Is". 

Winding Up Corporate Affairs. This transfer is made pursuant to N.J.S.A. 14A: 12-9, as part of the 
winding up of the corporation's affairs. LCP makes this deed to cooperate with and facilitate 
the remediation and reuse of the Subject Properties. 

OJ 

:::0 
m 
c 
CD 

~ 
~ 

mes F. Mathis, · 
• Col o. 
OO"D 

0 !!!. 
a. 

STATE OF TEXAS 
COUNTY OF HARRIS: 

·lJff) 

the last Acting CEO I Board Chairperson 
The Hanlin Group, Inc. 

I CERTIFY that on thisQC-, day of October, 2013, James F. Mathis personally came before me and stated to my satisfaction, that he is: 

(a) The maker(s) of this Quitclaim Deed; 
(b) Executed this Quitclaim Deed on behalf of the GRANTOR, pursuant to N.J.S.A. 14A:12-9; AU{I'(()~f7:1:/)~ / 
(c) Made this Quitclaim Deed for the full and actual consideration paid, or to be paid, for the transfer of title. ov (Such consideration is defined in N.J.S.A. 46:15-5.); and 
(d) Executed this Quitclaim Deed voluntarily and without duress . 

- ..... --- -----

e 
.. 

110\'CfLYNN ANN WEBB ' 
~ My Commission EIQIIrts 
~ August 9, 2016 

-
085978-0078 

Received & Recorded Deed-1 
Union County, NJ lnat# 245846 
1 0/29/201 3 1 0:55 Pgs-3 

·Joanne Rajoppi Consider. 1 .00 
County Clerk RT Fee . 00 

~i¥DiiK Ill~ II IIIII/I ~Ill m11 1/IIID IIIIIIIIIIW II miiiiiiiiW II IIIII 
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RECORD OF DECISIO}f 

LCP Chemicals Inc, Superfund ~ite, 

·- · Linden, Union County, New Jersey · · 

United States Environmental Protection Agency 

Region 2 

February 2014 
241403 

IOI!liiiiiiiiiiiDIIIIII 
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DECLARATION STATEMENT 

RB~ORD OF DECIS.ION 

Sl:TE NAME AND LOCATl:ON 

LCP Chemicals, Inc., Superfund Site (EPA ID# NJD079303020) 
Linden, Union County, New Jersey 

STATEMENT OF BASl:S AND PURPOSE 

This decision document presents the selected remedy to address 
contamination in groundwater, soil, sediments and building 
material at the LCP Chemicals, Inc., Superfund Site (Site), in 
Linden, Union County, New Jersey. The selected remedy was chosen 
in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), as amended, and to the 
extent practicable, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) . This decision is based on the 
Administrative Record established for this Site. 

The State of New Jersey New ·Jersey Department of Environmental 
Protection (NJOEP) concurs with the components of the selected 
remedy. However, NJDEP does not concur with the contingency 
remedies for treating elemental mercury as discussed further 
below. NJOEP believes the contingency remedy should be 
excavation and off-site removal of the principal threat waste 
(PTW). In addition, NJOEP believes that the existing data on 
contamination in Arthur Kill sediments is insufficient to 
determine cleanup levels for the Northern Off-Site Ditch and 
South Branch Creek sediments. 

ASSESSMENT OF THE SITE 
The response action selected in this Record of Decision (ROD) is 
necessary to protect public health or the enviropment from 
actual or threatened releases of hazardous substances from the 
Site into the environment. 

DESCRIPTION OF THE SELECTED REMEDY 
The selected remedy described in this document represents the 
first and only planned remedial phase, or ·operable unit, for the 
LCP Chemicals, Inc., Superfund Site. 

The major components of the selected remedy include: 

• Installation of a capping system to prevent direct contact 

R2-0062848 
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with soils and·exposure to mercury vapor; 

• Treatment of the soil containing visible elemental mercury 
by mixing with it sulfur to convert the mer~ury to mercuric 
sulfide; 

• Excavation and on-site disposal of sediments and marsh 
soils from the Northern Off-Site Ditch and the downstream 
portion of the South Branch Creek; 

• Restoration of the excavated areas; 

• Controlled demolition of the Site's buildings, recycling of 
non-porous material and placement of porous material under 
the cap; 

• Containment and collection of the overburden groundwater 
layer by a barrier wall and collection/disposal system; 

• Groundwater monitoring'; and 

• Implementation of institutional controls, in the form of a 
deed notice and Classification Exception Area (CEA) . 

EPA recognizes that the selected remedy includes a treatment 
appro~ch for addressing visible elemental mercury that is 
innovative; therefore EPA is also identifying two contingency 
remedies in the event that the selected remedy does not meet 
performance criteria. Further information regarding these 
contingency remedies can be found in the Decision Summary. 

DECLARATION OF STATUTORY DETERMINATIONS 

J?a3:'t 1: Statuto~:y Requi3:'ementa · 

The selected remedy is protective of human health and the 
environment, complies with federal and state requirements that 
are applicable or relevant and appropriate to the-remedial 
action, is cost-effective and utilizes permanent solutions and 
alternative treatment technologies (or resource recovery) to the 
maximum extent practicable . 

R2-0062849 
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Part 2: Statutory Preference for Treatment 

Conversion of visible mercury in soils to mercuric sulfide satisfies the statutory preference for treatment as a principal element of the remedy (i.e., reduces the toxicity, mobility, or volume of hazardous substances, pollutants, or contaminants as a principal element through treatment) . 

Part 3: Five-Year Review Requirement~ 

Because the remedy will result in hazardous substances, 
pollutants, or contaminants remaining above levels that allow for unlimited use and unrestricted exposure, a five-year review will be required. 

ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary section of this· ROD. Additional information can be found in the administrative record file for the Site. 

• Chemicals of concern and their respective concentrations 
may be found in the Site Characteristics section . 

• Baseline risk represented by the chemicals of concern may be found in the Summary of Site Risks section. 

• A discussion of cleanup levels may be found in the Remedial Action Objectives section. 

• A discussion of materials constituting principal threats 
may be found in the Principal Threat Waste section. 

• Current and reasonably-anticipated future land use 
assumptions are discussed in the Current and Potential 
Future Site and Resource Uses section. 

• A discussion of potential uses of the Site as a result of the selected remedy is discussed in the Remedial Action Objectives section. 

• Estimated capital, annual operation and maintenance (O&M), 
and total present worth costs are discussed in the 
Description of Alternatives section . 

R2-0062850 
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• Key factors that led to selecting the remedy (i.e., how the selected remedy provides the best balance of tradeoffs ·with respect to the balancing and modifying criteria, 
highlighting criteria key to the decisions) may be found in the Comparative Analysis of Alternatives and Statutory 

inations sections. 

Mugdan, irector 
Emergency and Remedial Response 
Division 
EPA - Region 2 

Date 
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SITE NAME, LOCATION AND BRIEF DESCRIPTION 

The LCP Chemicals, Inc., Superfund Site (Site) is located in an 
industrial area on the Tremley Point peninsula in Linden, Union 
County, New Jersey. The twenty-six acre Site is bordered by the 
Arthur Kill to the east; the former GAF Corporation site to the 
north; and Northville Industries, BP Corpqration, and Mobil to 
the northeast, south, and west, respectively. South Branch 
Creek, a man-made drainage ditch that empties into the Arthur 
Kill, flows through a portion of the Site (Figures la and lb) . 

SITE HISTORY AND ENFORCEMENT ACTrviTIES 

Beginning in the 1880s and into the 1950s, Tremley Point's tidal 
wetlands were filled to allow for industrial development. Most 
of the industrial production facilities in the region are no 
longer operating. The primary current use of the area is bulk 
storage and transport of ·petroleum products and aggregates. 

In 1955, the General Aniline & Film Corporation (GAF) 
constructed and began operating a .chlor-alkali plant on the 
Site. By l956, the core buildings required for chlorine 
production·were present, including Buildings 220 and 230 (Figure 
1a) . The twenty-six acre property and the chlor-alkali operation 
were purchased in 1972 by Linden Chlorine Products, Inc. At some 
point, the company became known as the LCP Chemicals, Inc., a 
division of the Hanlin Group, .Inc. An additional mercury cell 
building (Building 240) and other buildings were added by the 
company in the early 1970s. 

Portions of the LCP property were leased to other companies. for 
the operation of related manufacturing operations.· In 1957 a 
western portion of the property was leased to Union Carbide 
Corporation (UCC) to house a hydrogen plant operation that used 
by-products of the chlorine production. Tha~ facility, known as 
the Linde Division hydrogen plant, operated uniil 199b. In 
addition, Kuehne Chemicals, Inc., leased an area on the northern 
portion of the property to manufacture sodium hypochlorite. 

The chlor-alkali manufacturing operations ceased by 1985 and the 
facility was then used as a terminal for products produced at 
other locations. In 1991, Hanlin Gioup; Inc., filed a petition 
under Chapter 11 of the bankruptcy code, and liquidated its 
assets by ·1994. As part of the bankruptcy, Hanlin Group 
abandoned the LCP property; ownership reverted to the bankruptcy 
estate. 
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In August 1994, EPA conducted a Site visit and confirmed that 
the chlorine process buildings were decommissioned, the facility 
was no longer functional and that the property was vacated by 

. LCP employees. The Site was placed on the National Priorities 
Liat in 1998. In 1999, a potentially responsible party {PRP)~ 

'ISP-ESI .and EPA entered into an. Administrative Order to perform 
a'remedial investigation and feasibility study (RI/FS). 

Under the oversight of EPA, the PRP's consultants sampled and 
analyzed soil, sediments, groundwater, surface water and biota. 
The results of the sampling events, which can be found in the RI 
report, formed the basis for the FS. The RI and FS reports, 
which are .summarized in this Record of Decision {ROD), can be 
found in the administrative record for the·Site or online at: 
http://epa.gov/region02/superfund/npl/lcpchemicals/ 

The LCP property has been abandoned since the last tenant, 
Active Water Jet, ·Inc., (a pipe cleaning facility) vacat·ed in 
2000. Currently the Site is fenced and secured. The buildings, 
in particular the mercury cell buildings, are in an advanced 
state of disrepair . 

On October 21, 2013, EPA was informed that James Mathis, the 
last acting chief executive officer of the Hanlin Group, Inc., 
signed a quit claim deed on September 19, 2013. The quit claim 
deed purports to transfer ownership of the LCP property to 
Cherokee LCP Land, LLC. 

HIGHLIGHTS OF COMMDNITY PARTICIPATION 

On August 21, 2013, EPA released the RI/FS, a Proposed.Plan for 
Site remediation, and supporting documentation for comment. 
These documents were made available to the public in the 
administrative record repositories maintained at the EPA Region 
2 office (290 Broadway, New York, New York 10007) and the Linden 
Public Library, (31 East Henry Street, Linden, New .Jersey). The 
docume.nts were also made available online. EPA published a 
notice of availability involving the above-referenced documents 
in the Home News Tribune on August 21, 2013. The public comment 
period was scheduled from August 21, 2013 to September 20, 2013. 
On September 17, 2013, the public comment period was extended to 
October 21, 2013, based on a request from an environmental 
group. 

On August 28, 2013, EPA held a public meeting at the Tremley 
Point Recreation Building, to inform local officials and 
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interested citizens about the Superfund process, to discuss the 
findings of the RI/FS, to present the remedial alternatives for 
the Site, and to respond to questions and comments from area 
residents and other attendees. 

Responses to the comments received at the public meeting and in 
writing during the pub.lic comment period are included in the 
Responsiveness Summary section of this ROD (see Appendix V). 

SCOPE AND ROLE OF OPERABLE UNIT 

This action, referred to as operable unit one (OUl) will be the 
only action for the Site. It address~s contaminated soils, 
sediments, building material and groundwater. 

The selected remedy will treat soil that contains visible 
elemental mercury. The remedy w~ll also capture, contain and 
monitor.contaminated groundwater, excavate and contain 
contaminated sediments, and cap areas of contaminated soil. 

SUMMARY OF SITE CHARACTERISTICS 

The RI field investigation was performed at the Site in two 
major phases between July 2001 and May 2008. The Phase I field 
investigation was conducted between July 2001 and April 2002. 
It included the collection and analysis of samples from soil, 
groundwater, surface water and sediments at locations throughout 
the Site. Data were also collected to provide a geologic, 
hydrologic and hydrogeologic interpretation of the Site. 

The Phase II field investigation was performed at the Site from 
August 2006 to June 2007. Additional samples were collected in 
May 2008·. The Phase II investigation included samples from soil, 
soil vapor, groundwater, surface water, sediment and biota. 
Other work included hydrogeologic testing, habitat assessment 
and a wetlands assessment. 

Soil: 

The entire upland area of the Site is covered with about 300,000 
cubic yards of anthropogenic fill, which ranges in thickness 
from approximately 0.7 feet to as much as 17 feet, with an 
average thickness of roughly nine feet. The fill consists of a 
heterogeneous mix of soil, ash, wood,· brick and glass. Below the 
fill is a layer of tidal marsh deposits ranging in thickness 
from five to ten feet. Peat (i.e., loose, soft fibrous material) 
comprises the up~er portion of the tidal marsh deposits and 
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grades to organic silt and clay. Underlying the tidal marsh 
deposits is a layer of fine-grained glacial till comprised 
primarily of silts and clays. The glacial till ranges in 
thickn·ess from 18.5 feet to 20.5 feet. Finally, below the 
glacial till is bedro~k of the Passaic Formation. The upper 
portion of the bedrock is highly weathered residual soil 
composed of·fine-grained silts and clays with shale fragments, 
similar to the overlying glacial till. The layer transitions to 
competent bedrock with depth. 

Two hundred and seventy two surficial and 153 subsurface soil 
samples were collected during the RI. In addition, horizontal 
drilling was used to collect 27 soil samples from beneath the 
dilapidated buildings. 

The Site soils are contaminat~d with constituents including 
mercury, arsenic and other metals, polychlorinated biphenyls 
(PCBs), polycyclic aromatic hydrocarbons (PARs), polychlorinated 
naphthalenes (PCNs), as well as volatile organic chemicals 
(VOCs) at levels above the New Jersey non-residential soil. 
remediation standards. The RI found that mercury, at 
unacceptable concentrations, was dispersed across this entire 
t~enty-six acre Site (Figures 2a-2d) . EPA considers mercury to 
be the primary contaminant of concern (COC), due to its 
persistence, toxicity and overall mass at the Site. Mercury is 
typically in the elemental or mercuric sulfide form and at the 
highest levels (>7,000 milligrams/kilogram .(mg/kg)) in the 
anthropogenic fill. In areas near the chlor-alkali cell 
buildings, free elemental mercury is present down to a depth of 
about 17 feet. EPA considers the soil'with visible mercury 
(about 24,000 cubic yards) to be the Site's principal threat 
waste (PTW) as described later in this document. 

South Branch Creek/Northern Off-Site Ditch: 

South Branch Creek is a man-made drainage ditch placed in its 
current location in the early 1~70s. It originates in the 
central portion of the Site and flows east for about 1,200 feet 
before emptying into the Arthur Kill. The Arthur Kill is a ten
mile long tidal strait, with multiple industrial contaminant 
sources, that connects Raritan Bay with Newark Bay (Figure lb) . 
The upstream portion of the South Branch Creek is about 15 feet 
wide,_expanding to about 30 feet wide where it enters the Arthur 
Kill. It has roughly a five foot tidal range, and becomes dry 
over most of its course d4ring low tides. The South Branch Creek 
banks contain a·relatively narrow strip of low marsh soils 
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classified by the New Jersey Department of Environmental 
Protection (NJDEP) as "intermediate value" wetlands. 

Twenty-five surface water samples were collected from the Creek, 
which showed exceedances of· state surface water standards for a 
number of substances including mercury and arsenic .. Mercury was 
not detected in filtered samples; how~ver, the concentrations in 
unfiltered samples ranged from 3 parts per billion (ppb) to 
almost 30 ppb, with the highest concentrations detected during 
low tides. This seems to indicate that Site-related mercury, 
attached to suspended sediments, enters the South Branch Creek 
water column due to tidal stream velocities (Figure 3). Low 
marsh soils adjacent to the South Branch Creek contained high 
levels of mercury (maximum concentration of 3,000 mg/kg). 
Mercury was also detected in the tissue from the six fish 
·(mummichog) and twelve fiddler crabs analyzed, with a mean total 
mercury concentration of 2.6 mg/kg and 70 mg/kg in fish and 
fiddler crabs tissue, respectively (Figure 4). 

Fifty-eight sediment samples were collected from seven transects 
across the South Branch Creek and adjacent to the Creek's mouth 
in the Arthur Kill. Mercury, arsenic, barium and total PCBs were 
the most frequently detected COCs in the South Branch Creek 
sediments. Mean concentration of mercury in the sediments was 
196 mg/kg, with a high concentration pf 901 mg/kg (Figure Sa
Sd). Similar to the findings in soils, mercury speciation showed 
the most common type of mercury was elemental and mercuric 
sulfide. 

The Northern Off-Site Ditch is a man-made ditch located south of 
the LCP property that empties into the South Branch Creek. Three 
transects of sediment samples were collected from the Northern 
Off-Site Ditch. The mercury results indicate that the Ditch was 
impacted by overland flow from the LCP Site (Figure 6). 

Groundwater: 

Groundwater at the Site is found in two layers separated by an 
aquitard consisting of silt and clay. The shallower layer 
(overburden zone) is within the fill ~nd the peat subunit of the 
tidal marsh deposits. The deeper layer (bedrock zone) is within 
the upper portion of the bedrock. 

Samples of the overburden groundwater were collected from 
· twenty-one wells and showed exceedances of the applicable state 

groundwater standards for several constituents, including 
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mercury, arsenic and some VOCs (Figure 7a-7d). Dissolved mercury 
concentrations ranged from non-detect (NO) to 164 ppb. 
Concentrations of other constituents, such as chlorobenzene 
(from ND to 16,200 ppb), benzene (ND to 848 ppb) and arsenic (up 
to 275 ppb), showed high levels of exceedances. The overburden 
groundwater is classified as Class II-A, meaning existing New 
Jersey Groundwater Quality Standards (NJGWQS) are applicable. 
However, due tq the shallow depth and low·production potential 
of the zone, it could not be used as a source of potable water 
in New Jersey. 

Due to naturally occurring levels of total dissolved solids and 
chloride, the bedrock zone has been reclassified by the State of 
New Jersey to Class III-B groundwater, m~aning it cannot be used 
as a source of potable water. Due to the high levels of TDS 
(i.e., greater than 10,000 parts per million), EPA would also 
consider this aquifer non-potable. According to NJ regulations 
(N.J.A.C. 7:9C-1.7(f)), Class III-B groundwater requires the 
development of site-specific criteria. The criteria shall be 
more stringent than necessary to ensure that there will be no: 
impairment of existing uses of groundwater; resulting violation 
of surface water quality standards; release of pollutants to the 
ground surface, structures or air in concentrations that pose a 
threat to human health; or violation of constituent standards 
for downgradient classification areas to which there is a 
·significant potential for migration of groundwater pollutants. 

Those site specific criteria have.not 'yet been developed, so 
currently the bedrock z9ne has no applicable standards. In order 
to protect downgradient surface water, while site specific 
groundwater criteria are being developed, the NJDEP h~s 
suggested using state surface water standards as the bedrock 
zone's interim criteria. 

Sample results from 10 bedrock wells show that mercury and other 
constituents exceed surface water standards in the bedrock zone. 
The highest concentrations of mercury, benzene and chlorobenzene 
were 11 ppb, 383 ppb and 14 ppb, respectively. Potentiometric 
studies indicate that the groundwater in the bedrock zone 
underlying the Site is currently being controlled by a pump and 
treat remedy at the adjacent GAF Corporation site (Figure- 8). 

Building Debris: 

Over ten buildings and structures remain on the LCP property. 
The buildings are in a state of disrepair and in the case of the 
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former mercury cell buildings,- unsafe to enter. Anecdotal 
evidence suggests that the buildings' porous material contains 
free elemental mercury. The amount of building material on Site 
is roughly 32,000 cubic yards (61,000 tons). 

Soil Vapor: 

Fourteen soil vapor samples were collected throughout the Site 
as part of the RI field investigation. Samples from 10 probes 
were tested for VOCs and samples from 4 probes were tested for 
mercury vapors. 

Mercury vapors were detected in each of the 4 samples that were 
tested. The concentrations ranged from 0.2 to 2.5 micrograms per 
cubic meter (J,lg/m3>. 

The VOCs detected in the soil vapor are similar to .those that 
were detected in the soil. The VOCs in soil vapor include 
chlorobenzene; benzene, toluene, ethylbenzene and xylenes (BTEX) 
compounds; hexachlorobutadiene; chloroform and TCE. 

Conc•ptual Site MOdel 

A conceptual site model was developed to integrate all the 
different types of information collected during'the RI. 

Contaminants associated with the Site media fall into three 
general categories: 

1) Contaminants associated with Site operations either 
directly from the chlor-alkali process or from spilled or 
discharged contaminants related to general facility 
operations 

2) Contaminants that are incidental to anthropogenic fill 
3) Contaminants from other sources, such as storm-water runoff 

or sediment transport from the Arthur Kill 

Site-related contamination originated in the upland 
manufacturing facility area. During the period of chlor-alkali 
operation, mercury was discharged to the environment 
atmospherically or to the ground through spills or waste 
disposal. While the concentrations vary, mercury is a pervasive 
contaminant dispersed continuously across the Site. High 
concentrations of mercury remain in soils, including visual 
evidence of elemental mercury. Vertical migration of mercury in 
soils beneath the fill appears to have been relatively limited. 
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The deeper fill contains substantially lower total mercury 
concentrations than the sha~low fill, with only half as many 
exceedances of the applicable soil standard (New Jersey 
nonresidential direct contact soil remediation standard, 65 
mg/kg). Seventy-five percent of the native material underlying 
the fill (tidal marsh deposits and the g~acial till) contained 
mercury below that standard. 

Six of the twenty unfiltered samples from the overburden 
groundwater exceeded the New Jersey Groundwater Quality Standard 
(GWQS) for mercury (2 ppb) (Figure 7a) while only two of the · 
filtered samples exceeded 2 ppb (Figure 9. In addition, 
dissolved (i.e., filtered samples) levels of mercury were 
undetected in most of the samples located between the production 
area and South Branch Creek. 

This pattern of mercur~ groundwater d~tections appears to 
indicate that there is a general absence of lateral migration of 
mercury in overburden groundwater. 

Only three of the unfiltered bedrock groundwater samples 
contained detectable mercury (Figure 10) and those are likely 
related to an off-site source (i.e., the GAF site). These 
bedrock mercury detections were limited to the western portion 
of the LCP Site. Based on the potentiometric surface contours, 
it appears tha~ pumping from the adjacent GAF Site is 
effectively capturing the bedrock groundwater under the LCP Site 
(Figure 8). 

These soil and groundwater observations are consistent with the 
presence of mercury in an insoluble form. The results of the 
sequential extraction analyses performed on soils confirm that 
the majority of mercury exists in Site soils as insoluble 
species (mercuric sulfide and elemental mercury) . For this 
reason, migration in groundwater has been limited and minimal 
further migration is anticipated. 

The mercury detected at high concentrations in South Branch 
Creek and the Northern Off-Site Ditch (both sediments and the 
low marsh soils adjacent to the creeks, which reflect sediment 
deposition during-tidal surges or storm events) is likely due to 
soil-bound mercury moving via advective flow into the nearest 
surface water body. 

The presence of elevated mercury in soils along the alignment of 
the historic South Branch Creek channel and the 'southern 
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boundary of the LCP Site is consistent with the overland release 
migration mechanism. Both uncontrolled stormwater run-off and 
piped discharges are likely to have contributed to transport. 
Mercury that was atmospherically deposited to near-facility 
surface soils could also have been transported via run-off .. 
Subsequent tidal mixing and continuous suspension/redeposition 
may explain why clearer gradients with sediment depth are not 
uniformly observed. 

Changes in Site drainage patterns after 1976 and the cessation 
of chlor-alkali manufacturing activitie~ in 1985 would have 
.dramatically decreased the qu-antity of overland releases to 
South Branch Creek after that time. F~rthermore, the flat 
gradient at the Site and lack of drainage structures provide for 
minimal ongoing stormwater discharge to South Branch Creek. 

There is a tendency for elemental mercury to appear at the . 
ground surface duri~g rain events; however, elemental mercury is 
highly insoluble and should experience negligible entrainment 
given the minimal run-off overall from the Site to South Branch 
Creek. Since groundwater is a negligible source of mercury to 
surface water, the transport of mercury to South Branch Creek 
can be considered largely historic . 

Mercury in South Branch Creek sediments (Figures Sa through Sd) 
and adjacent low marsh soils is present at the highest 
concentrations in the areas closest to the former manufacturing 
facility (Transect A) and the possible drainage inputs from the 
large concrete pipe that drains at Transect C. The correlation 
of the existing pattern of mercury presence with historical 
inputs .known to have ceased decades ago strongly indicates that 
outward mercury migration from the channel is now limited. The 
attenuation of mercury concentrations in sediments as South 
Branch Creek reaches the Arthur Kill provides further support 
for limited sediment transport, since extensive mixing over time 
would haye reduced or eliminated the clear concentration 
gradient. 

Stormwater drainage from the southern portion of the LCP Site, 
adjacen.t to the Northern Off-Site Ditch appears to have remained 
consistent throughout the operational history at the LCP plant. 
The spatial distribution·of mercury found in the Northern Off
Site Ditch ~ediments is consistent with a~ overland migration of 
contaminants in ~tormwater runoff from the former hydrogen plant 
area. 
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The migration of low levels of mercury that suspend in surface 
water may be environmentally significant because mercury can be 
of concern in the environment at low concentrations. However, 
this pathway is unlikely to serve as a mechanism for moving or 
altering the bulk mass of mercury present in sediments. 

There may be some solubilization, chemical transformation, and 
volatilization of the small amount of mercury that resides in 
the water column. Again, these processes affect a vanishingly 
small proportion of the mercury load in sediments and are not 
significant from a bulk transport perspective. However the small 
amount (approximately 0.1 to 0.2 percent) of mercury in surface 
water that has become methylated will have a high 
bioconcentration factor, meaning it could impact biota even at 
relatively low concentrations. Sediments are also likely 
contributing to biological accumulation, as evidenced by the 
elevated concentrations of mercury in the fiddler crab. 

Both fish and crab serve as prey species that can contribute to 
mercury biomagnifications up the food chain. Therefore, while 
the significance of this pathway from a bu~k transport 
perspective is unknown,· movement from sediment into biota is an 
environmentally significant migration pathway . 

PCBs, PCNs, hexachlorobenzene (HCB), and polychlorinated 
dibenzodioxins/polychlorinated dibenzofurans (PCDDs/PCDFs) 
originating in soils adjacent to the former facility, would be 
expected to behave in a similar manner as mercury, traveling 
primarily via run-off adsorbed onto solids. PCBs were generally 
low in South Branch Creek sediments (undetected or at part-per
billion levels), but demonstrated a similar pattern to mercury, 
with the highest concentrations at Transects A and C (Figure 
11). PCBs were not detected in Arthur Kill sediments, indicating 
attenuation with distance from the Site. HCB movement appears to 
have been minimal, as this compound was undetected in South 
Branch Creek samples except for one occurrence of· 1.5 mg/kg in 
the 0.5-1.0-foot sediments at Transect C and two detections 
under 0.2 mg/kg in low marsh·soils at Transect. HCB was also not 
detected in the Northern Off-Site Ditch. 

Lower-chlorinated chlorobenzenes appear to have migrated to 
South Branch Creek and the Northern Off-Site Ditch via the same 
mechanism of adsorption/run-off. These constituents, which have 
higher solubility than the other COCs, have also partitioned 
into groundwater, as has benzene. A portion of what is observed 
in South Branch Creek and the Northern Off-Site Ditch may be 
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attributable to the localized discharge of chlorobenzenes in 
shallow groundwater. However, this mechanism is unlikely to 
account for more than a small proportion of what is observed in 
sediments. These more soluble COCs have relatively short 
residence times in surface water due to volatilization and their 
higher aqueous solubility results in less partitioning to 
sediment. Thus, relatively little benzene and chlorobenzene is 
observed in sediment compared with the higher-chlorinated 
compounds, which are more likely to have migrated,adsorbed to 
solids. 

The presence of contaminants in soils not associated with Site 
operations is attributable to anthropogenic fill, regional 
contamination, or other historic sources to South Branch Creek. 

The markedly elevated arsenic noted in sediments (concentrations 
greater than the maximums .detected in any of the soil units) 
appears to be related to a local source likely other than the 
LCP Site. South.Branch Creek received inputs from other nearby 
facilities, inc.luding the GAF site. 

CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES: 

Groundwater Uses: As described previously, the groundwater at 
the Site is found in two layers separated by a silt/clay 
aquitard. The shallower overburden layer is considered by New 
Jersey to be Class II-A, a source of potable water; however, the 
water cannot be used as a potable resource. The bedrock zone has 
been reclassified by New Jer.sey to be Class III-B groundwater, 
which means it is unsuitable for potable use. 

LCP Pro~erty uses: The LCP Site, which includes the LCP property 
and the Off-Site Ditch area, is currently unused, but is zoned 
for commercial and industrial uses. EPA has consulted with local 
municipal authorities and the Site is being considered as part 
of an area-wide industrial/commercial redevelopment plan. The 
redevelopment plan would not change the zoning. 

SUMMARY OF SITE RISKS 

As part of the RI, a baseline risk assessment was conducted to 
estimate the current and future effects of contaminants on human 
health and the environment. A baseline risk assessment is an 
analysis of the potential adverse human health and ecological 
effects of releases of hazardous substances from a site in the 
absence of any actions or controls to mitigate such releases, 
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under current and future land and groundwater uses. 

Human Health Risk Assessment 

A Baseline Human Health Risk Assessment {BHHRA) was conducted to 
estimat~ current and future effects of contaminants on human 
health. A BHHRA is an analysis of the potential adverse human 
health effects caused by hazardous substance exposure in the 
absence of any actions to control or mitigate these exposures 
under current and future Site uses. It provides the basis for 
taking action and identifies the contaminants and exposure 
pathways that need to be addressed by the remedial action. This 
section of the ROD summarizes the results of the baseline risk 
assessment for this Site. Tables 1 through 6 provide a summary 
of relevant information from the BHHRA {i.e. exposure pathways 
and chemicals found to pose unacceptable risk to human health) . 

The risk assessment document for this Site, entitled _Final Human 
Health Risk Assessment, dated May 2011 is available in the 
administrative record file and Site repository. 

A four-step process is utilized for ass~ssing site-related human 
health risks for reasonable maximum exposure scenarios, as 
follows. 

Hazard Identification - uses the analytical data collected 
to identify the contaminants of potential concern {COPCs) 
at the Site for each medium, with consideration of a number 
of factors explained below. 

Exposure Assessment - estimates the magnitude of actual 
and/or potential human exposures, the frequency and 
duration of these exposures, and the pathways (e.g., 
ingesting contaminated soil) by which humans are 
potentially exposed. 

Toxicity Assessment- determines the types of adverse health 
effects associated with chemical exposures,. and .the 
relationship.between magnitude of exposure {dose) and 
severity of effect {response). 

Risk Characterization - summarizes and combines outputs of 
the exposure and toxicity. assessments to provide a 
quantitative assessment of Site-related risks. The risk 
characterization also identifies contamination with 
concentrations that exceed acceptable levels, def~ned by 
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the NCP as an excess lifetime cancer risk greater than 1 x 
10-6 - 1 x 10-4 or a Hazard Index greater than 1.0; 
contaminants at these concentrations are considered COCs 
and are typically those that .will require remediation at 
the Site. Also included in this section is a discussion of 
the uncertainties associated with these risks. 

Hazard Identification 
In this step, analytical data collected during the RI was used 
to identify contaminants of potential concern (COPCs) in the 
soil, sediment, surface water and groundwater at the Site based 
on factors such as toxicity, frequency of occ~rrence, fate and 
transport of the contaminants in the environment, concentrations 
of the contaminants as well as their mobility and persistence. 

Surface (less than two feet deep) and subsurface (greater than 
two feet deep) soil, overburden groundwater, South Branch Creek 
sediment/bank soil and soil vapor samples were collected-between 
July 2001 and May 2008 as part of the remedial investigation. A 
comprehensive list of all Site cots can be found in the Table 2 
series of the May 2011 Final Human Health Risk Assessment 
report . 

Exposure Assessment 
In this step, the different exposure scenarios and·pathways 
through which people might be exposed to the contaminants 
identified in the previous step were evaluated. 

Consistent with Superfund policy and guidance, the BHHRA is a 
baseline human health risk assessment and therefore assumes no 
remediation or institutional controls to mitigate or remove 
hazardous substance releases. Cancer risks and noncancer hazard 
indices were calculated based on an estimate of the.reasonable 
maximum exposure (RME) expected to occur under current and 
future conditions at the Site. The RME is defined as the highest 
exposure that is reasonably expected to occur at .a Site. 

The exposure assessment identified potential human receptors 
based on a review of current·and reasonably foreseeable future 
land use at the Site. The Site is located on Tremley Point in 

.Linden, a heavily industrialized peninsula in Union County, New 
Jersey. Land use surrounding the Site is primarily industrial. 
The Site is currently zoned heavy industrial. In February of 
2009, bedrock groundwater was reclas~ified to Class III-B non
potable groundwater. Based on the Class III-B reclassification,· 
drinking water wells cannot be drilled and narrative groundwater 
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criteria would apply to bedrock groundwater in the affected 
area. NJDEP classified overburden groundwater below'the Site as 
Class II-A groundwater; therefore, future potable use of 
groundwater was evaluated. Groundwater is not currently used for 
drinking water at the Site. Future potable use of bedrock 
groundwater is prohibited and in the overburden is highly 
unlikely. 

Based on information gathered during the RI, such as zoning and 
demographic information, several exposure scenarios for the Site 
were selected. For current land use scenario, the following. 
exposure scenario was evaluated: 

- adolescent trespassers contacting/ingesting surface 
water/sediment in South Branch Creek. 

For potential future land uses, the following exposure scenarios 
were evaluated: 

- commercial/industrial workers contacting/ingesting 
surface soil, or inhaling vapors from surface soil; 
site-specific workers contacting/ingesting/inhaling 
surface soil; 

- construction/utility workers 
contacting/ingesting/inhaling surface/subsurface soil; 

- commercial/industrial workers ingesting overburden 
groundwater; 

- construction/utility workers 
contacting/ingesting/inhaling vapors from shallow 
groundwater; 

- adolescent trespassers contacting/ingesting/inhaling 
surface soil; 

- adolescent trespassers contacting/ingesting surface 
water/sediment in South Branch Creek; and 

- indoor workers inhaling vapors migrating from the 
subsurface into indoor air. 

Table 2 presents all exposure pathways considered in the BHHRA, 
and the rationale for the selection or exclusion of each 
pathway. Since the South Branch Creek is generally unsuitable 
for fish species that are used for human consumption, and 
considering the industrial setting and substantial barriers to 
fishing access (i.e., small boat via the Arthur Kill and only 
during high tide), the fish/shellfish consumption pathway for 

14 

R2-0062867 



• 

•• 

• 

South Branch Creek is considered incomplete and was not 
evaluated in the HHRA. 
Toxicity Assessment 
In this step, the types of adverse health effects associated 
with contaminant exposures and the relationship between 
magnitude of exposure and severity of adverse health effects 
were determined. Potential health effects are contaminant-· 
specific and may include the risk of developing cancer over a 
lifetime or other noncancer health·effects, such as changes in 
the normal functions of organs within the body (e.g., changes in 
the effectiveness of the immune system). Some contaminants are 
capable of causing both cancer and noncancer health effects. 

Under current EPA guidelines, the likelihood of carcinogenic 
risks and noncancer hazards due to exposure to Site chemicals 

·are considered separately. Consistent with current EPA policy, 
it was assumed that the toxic effects of the Site-related 
chemicals would be additive. Thus, cancer·and noncancer risks 
associated with exposures to individual COPCs were summed to 
indicate the potential risks and hazards associated with 
mixtures of potential carcinogens and non-carcinogens, 
respectively . 

Toxicity data for the human health risk assessment were provided 
by the Integrated Risk Information System (IRIS) database, the 
Provisio~al Peer Reviewed Toxicity Database (PPRTV), or another 
source that is identified as an appropriate reference for 
toxicity values consistent with EPA's directive on toxicity 
~alues. Toxicity values can be found in Tables 3 and 4. 
Additional toxicity information for all COPCs is presented in 
the Table 5 and 6 series of the May 2011 Final HHRA. 

Risk Characterization 
This step summarized and combined outputs of the exposure and 
toxicity assessments to provide a quantitative assessment of 
Site risks. Exposures were evaluated based on the potential risk 
of developing cancer and the potential ~or noncancer health 
hazards. 

For carcinogens, risks are generally expressed as the 
incremental probability of an individual developing cancer over 
a lifetime as a result of exposure to a carcinogen, using the 
cancer slope factor (SF) fo.r oral and dermal exposures and the 
inhalation unit risk (IUR) for inhalation exposures. Excess 
lifetime cancer risk for oral and dermal exposures is calculated 
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from the following equation, while the equation for inhalation 
exposures uses the IUR, rather than the SF: 

Risk = LADD x SF 

Where: Risk = a unit-less probability (1 x 10-6
) of an 

individual developing cancer 
LADD = lifetime average daily dose averaged over 
70 years (mg/kg-day) 
SF= cancer slope factor, expressed as [1/(mg/kg-day)] 

The likelihood of·an individual developing cancer is expressed 
as a probability that is usually expressed in scientific 
notation (such as 1 x 10-4) • For example, a 10-4 cancer risk 
means a ~one-in-ten-thousand excess cancer risk"; or one 
additional cancer may be seen in a population of 10,000 people 
as a result of exposure to Site contaminants under the 

. conditions explained in the Exposure Assessment. Current 
Superfund guidelines for acceptable exposures are an individual 
lifetime excess cancer risk in the range of 10-4 to 10-6 

(corresponding to a ·one-in-ten-thousand to a one-in-a-million 
excess cancer risk) with 10-6 being the point of deP,arture . 

For noncancer.health effects, a hazard index (HI) is calculated. 
The HI is determined based on a comparison of expected 
contaminant intakes and benchmark comparison levels of intake 
(reference doses, reference concentrations). Reference doses 
(RfDs) and reference concentrations (RfCs) are estimates of 
daily exposure levels for humans (including s·ensitive . 
individuals) which are thought to be safe over a lifetime of 
exposure. The estimated intake of chemicals identified in 
environmental media (e.g., the amount of a chemical ingested 
from contaminated drinking water) is compared to the RfD or the 
RfC to derive the hazard quotient (HQ) for the contaminant in 
the particular medium. The HI is obtained by adding the hazard 
quotients for all compounds within a particular medium that 
impacts a particular receptor population. · 

The HQ for oral and dermal exposures is calculated as below. 
The HQ for inhalation exposures is calculated using a similar 
model that incorporates the RfC, rather than the RfD. 

HQ = Intake/RfD 

Where: HQ = hazard quotient 
Intake = estimated intake for a chemical (mg/kg-day) 
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RfD = reference dose (mg/kg-day) 

The intake and the RfD will represent the same exposure period 
(~.e., chronic, subchronic, or acute). 

The key concept for a noncancer HI is that a "threshold level" 
(measured as an HI of less than 1) exists below which noncancer 
health effects are not expected to occur. 

The HI is calculated by summing the HQs for all chemicals for 
likely exposure scenarios for a specific population. An HI 
greater than 1.0 indicates that the potential exists for non
carcinogenic health effects to occur as a result of Site-related 
exposures, with the potential for health effects increasing as 
the HI increases. When the HI calculated for all chemicals for a 
specific population exceeds 1.0, separate HI values are then 
calculated for those chemicals which are known to act. on the 
same target organ. These discrete HI values ~re then compared 
to the acceptable limit of 1.0 to evaluate the potential for 
noncancer health effects on a specific target organ or system. 
The HI provides a useful reference point for gauging the · 
potential significance of multiple contaminant exposures within 
a single medium or across media . 

The highest noncancer (HI=190) risk was calculated be a future 
industrial or commercial worker on the unremediated Site. 
Specific cancer and noncancer risks are summarized in Tables 5 
and 6. Exposure to mercury (elemental and inorganic), vanadium 
and furan in soil and arsenic, cobalt, iron, manganese, mercury, 
methyl mercury, vanadium, furan, p-chloroaniline,.benzene, 
chlorobenzene and dioxin i~ shallow groundwater posed an 
unacceptable human health risk. 

EPA anticipates that the remedy will reduc~ exposure to mercury 
and other Site cocs in soil, sediment, groundwater and building 
material, resulting in the interruption of unacceptable risks to 
trespassers, commercial/industrial workers, site-specific 
workers, and construction/utility worke~s. 

Ecological Risk Assessment 

A part of the RI,· ecological risk was evaluated to. determine the 
likelihood that adverse ecological effects·are occurring or may 
potentially occur as a result of th~ Site-related contamination. 

The risk assessment was performed in accordance with EPA's 
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Ecological Risk Assessment Guidance for Superfund eight step 
approach. As part of that approach, a Screening Level Ecological 
Risk Assessment (SLERA) was conducted to identify potential 
environmental risks associated with the Site. The SLERA 
indicated there was a potential for adverse ecological effects. 
Therefore a more thorough study, called a Baseline Ecological 
Risk Assessment (BERA), was performed. 

The BERA evaluated the following potentially complete receptor 
exposure pathways (and representative receptors): 

• Exposure of benthic macroinvertebrates to contaminated 
sediment/bank soil in South Branch Creek; 

• Exposure of estuarine fish to contaminated sediment and 
surface water in South Branch Creek; 

• Exposure of omnivorous mammals '(raccoon; Procyon lotor) to 
contaminated sediment/bank soil, surface water, and prey 
items in South Branch Creek; 

• Exposure of piscivorous mammals (mink; Mustela visop) to 
contaminated sediment/bank soil, surface ~ater, and prey 
items in South Branch Creek; 

• Exposure of sediment-probing birds (spotted sandpiper; 
Actitis macularia) to contaminated sediment/bank soil, 

.surface water, and prey items in South Branch Creek; 

• Exposure of piscivorous birds (great blue heron; Ardea 
herodias) to .contaminated sediment/bank soil, surface . 
water, and prey items in South Branch Creek; 

• Exposure of invertivorous mammals (short-tailed shrew; 
Blarina brevicauda) to contaminated soil and prey items in 
the upland area of the Site; 

• Exposure of. carnivorous mammals (red fox; Vulpes vulpes) to 
contaminated soil and prey items in'the upland area ~f the 
Site; 

• Exposure of invertivorous birds (American woodcock; 
Scolopax mino~) to contaminated soil and prey items in the 
upland area of the ~ite; and 
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• Exposure of carnivorous birds {red-tailed hawk; Buteo 
jamaicensis) to contaminated soil. and prey items 'in the 
upland area of the Site. 

Potential risks to benthic macroinvertebrate communities were 
primarily evaluated by comparing sediment COC concentrations in 
South Branch Creek to sediment be·nchmarks; additionally, bulk 
sediment toxicity testing was performed for lethality and growth 
{acute toxicity tests). Potential risks to estuarine fish 
communities in South Branch Creek were evaluated by comparing 
fish tissue COC concentrations to tissue toxicity reference 
values {TRVs). Potential risks·to populations of upper trophic 
level {wildlife) receptors at the Site were evaluated using food 
chain models to calculate dietary doses, which were compared to 
dietary TRVs to 'yield a quantitative estimate of risk. 

Two exposure levels were consid~red for evaluating potential 
ecological risks. The RME scenario considered exposure to upper
bound exposure point concentration {EPC) estimates {95 percent 
upper confidence levels or maximum concentrations) and the 
central tendency exposure {CTE) scenario considered mean 
concentrations . 
Note that EPCs did not account for visible elemental mercury as 
it was not possible to analyze these samples using convention~! 
methods; however, it is assumed that areas.with visible 
elemental mercury pose unacceptable ~isks to potential. 
ecological receptors. If available, multiple effects levels were 
also considered. A range of screening levels and tissue toxicity 
reference values {TRVs) that correspond to various effects were 
considered for benthic macroinvertebrates and estuarine fish, 
respectively. For wildlife receptors, both 'no observable 
adverse effect level' {NOAEL) and 'lowest observed adverse 
effect level' {LOAEL) TRVs were considered. 

The results of the BERA support the following conclusions: 

• Several COCs in South Branch Creek sediment have the 
potential to result in adverse ecological effects to 
benthic macroinvertebrates as determined by comparison to 
marine sediment screening levels. Arsenic, barium, mercury, 
and methyl mercury are expected to be the primary risk · 
drivers. South Branch Creek sediment acute toxicity testing 
results also indicated a potential for reduced benthic 
invertebrate survival. 
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• Fish tissue concentrations measured in South 'Branch Creek 
were within the range of tissue TRVs identified in the 
primary literature, indicating that South Branch Creek COCs 
are not bioaccumulating to a level likely to adversely 
·affect populations of estuarine fish. 

• Ecological risks for omnivorous mammals {raccoons), 
piscivorous mammals (mink), and piscivorous birds {great 
blue herons) exposed to COCs in South Branch Creek were 
below established risk levels. However, there is a· 
potential for ecological risk to sediment-probing birds 
(spotted sandpiper) exposed to COCs in South Branch Creek. 
Primary risk drivers are arsenic, barium, and mercury. 

Area~ of visible elemental mercury contamination in the upland 
area of the Site could not be quantitatively evaluated. For the 
purposes of the BERA, areas with visible elemental mercury were· 
assumed to present unacceptable risk for potential ecological 
receptors. 

• No unacceptable risks were identified for carnivorous 
mammals (red foxes) exposed to· COCs in the upland area of 
the Site. There is a potential for ecological risk to 
insectivorous mammals (short tailed shrews), invertivorous 
birds (American woodcocks), and carnivorous birds (red- · 
tailed hawks). Although the Site may serve as a wildlife 
corridor for terrestrial species, significant ecological 
exposure to soil is not expected to occur given the highly 
disturbed habitat, lack·of prey species and vegetation, 
limited exposure potential due to buildings, pavement and 
gravel on Site, and anticipated future land use. Based on 
calculated risk estimates, primary risk drivers in the 
upland area are mercury and hexachlorobenzene. 

In summary, elevated HQ risks were estimated in the. BERA for 
benthic invertebrates and sediment probing birds for exposure to 
several COCs in South Bran6h Creek. These risks are consistent 
with the reduced survival in the acute toxici~y sediment testing 
results. These data support the premise that Site contaminants 
in sediment are sufficient to cause adverse alterations to the 
functioning of benthic invertebrate communities. Elevated 
concentrations of the COCs are generally higher in samples 
closer to the former facility. Arsenic, barium, and mercury are 
the pcimary risk drivers in South Branch Creek. 
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Elevated HQ risks were estimated ·in this BERA for.terrestrial 
mammals (invertivores) and birds (invertivores and, to a lesser 
extent, carnivores). Primary risk drivers are mercury (including 
visible elemental mercury) and hexachlorobenzene. Concentrations 
tend to be focused in areas near the former operational areas of 
the Site. · 

Uncertainties 

The procedures and inputs used to assess risks in these evalua
tions, as in all such assessments, are subject to a. wide variety 
of uncertainties. In general, the main sources of uncertainty 
include: 

- environmental chemistry sampling. and analysis 
- environmental parameter measurement 

f~te and transport modeling 
- exposure parameter estimation 
- toxicological data 

Uncertainty in environmental sampling arises in part from the 
.Potentially uneven distribution of chemicals in the media sam
pled. Consequently, there is uncertainty as to the actual levels 
present. Environmental chemistry analysis error can stem from 
several sources, including the errors inherent in the analytical 
methods and characteristics of the matrix being sampled. 

Uncertainties in the exposure assessment are related to 
estimates of how often an individual would actually come in 
contact with the chemicals of concern, the period of time over 
which such exposure would occur, and in the models used to 
estimate the concentrations of the chemicals of concern at the 
point of exposure. 

Uncertainties in toxicological data occur in extrapolating both 
from animals to humans and from high to low doses of exposure, 
as well as from the difficulties in assessing the toxicity of a 
mixtu~e of chemicals.· These uncertainties are addressed by 
making conservative assumptions concerning risk and exposure 
parameters throughout the assessment. As a result, the risk 
assessment provides upper-bound estimates of the risks to 
populations near the Site, and is highly unlikely to underes
timate actual risks related to the Site. 

More specific information concerning public health and 
environmental risks, including a quantitative evaluation of the 
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degree of risk associated with various exposure pathways, is 
presented in the HHRA and BERA reports, which can be found in 
the administrative record for this Site. The response action 
selected in this-ROD-is necessary to protect public health and 
the environment from actual or threatened·releases of hazardous 
substances to the environment. 

REMEDIAL ACTION OBJECTIVES: 

Remedial Action Objectives (RAOs) are specific goals to protect 
human health and the environment. These objectives are based on 
available information and standards such as Applicable and 
Relevant or Appropriate Requirements (ARARs) and risk-based 
levels established in the risk assessment. 

The Site is a former industrial property in the midst of other 
industrial properties that have been subject to separate 
remedial actions. Thus EPA considered remedies that manage waste 
in place (a "waste management area") consistent with remedies at 
neighboring properties. 

The RAOs are: 

• Reduce or eliminate potential current and future 
unacceptable risks to human and ecological receptors 
resulting from ingestion and dermal contact with soils and 
groundwater. 

• Reduce or eliminate potential current and future 
unacceptable risks to human receptors resulting from 
inhalation of mercury vapors emanating from soils and marsh 
deposits 

• Reduce or eliminate migration of soil contamination to 
groundwater or surface water. 

• Prevent or minimize migration of contaminated groundwater, 
arid, to the extent practibable~ remediate to applicable 
standards outside the waste management area. 

• Reduce or eliminate unacceptable risks to human and 
ecological health as a resuit of ingestion or dermal 
contact with Site sediments. 
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• Reduce or eliminate human exposure to contaminated building 
materials.and physical hazards that may result in 
potentially unacceptable risk. 

The cleanup levels for the Site's soil (Table 7) including for 
mercury (65 mg/kg) and other COCs (other than naphthalene), are 
based on the New Jersey Soil Remediation Standard for direct 
contact to non-residential soils. For naphthalene, a risk-based 
cleanup goal has been developed. 

EPA has concluded that soil containing visually observable 
elemental mercury is considered principal threat waste (PTW) . 
The Arthur Kill has numerous sources of mercury contamination; 
the mercury contamination in the Arthur Kill near the LCP Site 
does not appear to be distinguishable from the levels found 
throughout the Arthur Kill/Newark Bay complex. Since any areas 
of remediated Site sediments in the South Branch Creek and 
Northern Off-Site Ditch are likely to be impacted by 
contaminated sediments in the Arthur Kill, the cleanup levels 
for the sediments will be set at levels consistent with those 
found in the Arthur Kill . 

For groundwater, the cleanup goal for the overburden. zone is the 
New ~ersey Groundwater Quality Standard for Class IIA 
groundwater. The bedrock zone has been classified Class III-B, 
which requires the development of state approved site specific 
criteria. The cleanup levels for the COCs in the bedrock aquifer 
will be the New Jersey Surface Water Standards for saline 
waters. Should the State proceed with developing criteria for 
this Class III-B aquifer, EPA will assess the remedy at that 
time to ensure protectiveness. ' 

DES~PTION OF ALTERNATIVES: 

Section 121 (b) (1) of CERCLA (42 u.s.c. 9621 (b) (1),)requites that 
each remedial alternative be protective of human health and the 
environment, be cost-effective, comply with other statutory 
laws, and utilize permanent solutions and alternative treatment 
technologies and resource recovery technologies to the maximum 
extent practicable. In addition, CERCLA includes a preference 
for the use of treatment as a principal element for th.e 
reduction of toxicity, mobility or volume of hazardous 
substances. 
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Potential applicable technologies were identified and screened 
using effectiveness, implementability and cost as the criteria, 
with the most emphasis on·the effectiveness of the remedial 
action. Those· technologies that passed the initial screening 
were then assembled into five remedial alternatives. 

Except for the No Action alternative (Alterative 1), each 
remedial alte~native would be coupled with institutional 
controls to limit the potential exposure of the public to the 
Site contaminants. Institutional controls are typical!¥ 
restrictions placed to minimize human exposure, while allowing 
continued monitoring. Institutional controls are generally used 
in conjunction with remedial technologies. Consistent with 
expectations set out in the Superfund regulations, none of the 
remedies rely exclusively on institutio~al controls to ~chieve 
protective'riess. 

The time frames below for construction do not include the time 
for designing the remedy or the time to procure necessary 
contracts. Because all the alternatives result in contamination 
remaining on the Site above levels that would allow for 
unlimited use and unlimited 'exposure, a review will be conducted 
every five years (five-year reviews) . 

Alternative .1 - No Action 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timeframe 

$0 
$0 
$0 

0 years 

The No Action alternative.was retained for comparison purposes 
as required by the National Oii and Hazardous Substances 
Pollution Contingency Plan (NCP), the regulation under which EPA 
implements the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) . No remedial actions 
would be implemented as part of the No Action alternative. This 
alternative does not include institutional controls. 

Alternative 2 - Partial Containment (Treatment Cap) 
Total Capital Cost $19.9 million 
Operation and Maintenance $ 1.1 million 1 

Total Present Net Worth $21.0 
Timeframe 2 Years 

1 Operation and maintenance costs for the remedial alternatives are presented 
as the 30-year present worth of this work. 
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An imp~rmeable cap would be installed over virtually the entire 
Site to both prevent direct contact with contaminated soils, 
prevent overland transport of contamination and to interrupt the 
.potential for inhalation exposure to mercury vapor. The area 
under the cap, including the overburden layer of groundwater, 
would be considered the waste management area. The cap.would 
incorporate a soil layer, and a three-inch thick treatment layer 
of sulfur placed under an impermeable geosynthetic membrane. The 

. geosynthetic membrane (and the sulfur layer for mercury) would 
serve to prevent vaporization of mercury (and other 
contaminants) as well as prevent rainwater infiltration into the 
underlying groundwater. 

Since. the sediments would likely be recontaminated by sediments 
from the Art.hur Kill", source reduction would be the focus of the 
sediment remedy. The cleanup level for the South Branch Creek 
and·Northern Off-Site Ditch sediments would be set at levels 
consistent with Site COC concentrations found in the Arthur Kill 
sediments. Sediments with unacceptable levels of contaminants·in 
the downstream portion of the South Branch Creek.as well as in 
the Northern Off-Site Ditch would be excavated and placed in the 
upstream portion of the South Branch Creek. The up~tream portion 
would then be placed under the cap. The downstream portion and 
the Northern Off-Site Ditch would be restored with clean 
sediment, and the adjacent wetlands reconstructed. In addition, 
wetlands mitigation would be implemented at another location for 
the area that has been lost under the cap. 

The buildings on Site would be demolished in a controlled 
manner. Steel and other non-porous material would be segregated, 
decontaminated and recycled. Porous material that has visible 
signs of contamination would be treated with sulfur. The debris 
would be processed to reduce its size before being placed under 
the cap. 

Alternative 2 would also include collection of groundwater from 
the overburden aquifer layer. A shallow system would be 
installed along the limits of the cap. The collected groundwater 
would be either piped to the adjacent GAF site for treatment, or 
sent to the local publicly owned treatment works for appropriate 
treatment and disposal. Groundwater monitoring would be 
performed in the overburden aquifer to confirm that there is an 
inward gradient to the Site and in the bedrock aquifer to 
confirm that the deeper groundwater is not being impacted by the 
LCP Site, and continues to be captured by the GAF wells. 
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This remedy would require air monitoring during building 
demolition and work where the soil or sediments are disturbed. 
In addition, this remedy would include institutional controls 
(e.g., a CEA and a deed notice) to prevent exposure to 
contaminated groundwater and to restrict the property to 
industrial or commercial use. A long-term monitoring program 
would be developed to ensure the continued protectiveness of the 
remedy and also to assess potential migration and natural 
degradation of the contaminated groundwater. · 

; 

~ternative 3 Full Containment (Treatment Cap and Barrier Wall) 
Total Capital Cost $23.8 million 
Operation and Maintenance $ 1.1 million 
Total Present Net Worth $24.9 million 
Timeframe 3 years 

The Alternative 3 remedy for soils is the same as Alternative 2, 
except it includes a barrier wall, such as sheet piling, to 
further limit the potential for lateral migration of 
contaminants off-Site. The low permeability barrier wall would 
be installed along the limits of the soil cap and tied into the 
top of the glacial till layer (approximately 15 feet below 
ground surface (bgs)) . 

Like Alternative 2, Alternative 3 would include collection of 
groundwater from the overburden aquifer layer. However, for 
Alternative 3, the shallow collection system woulq be installed 
along the interior limits of the barrier wall. The system would 
likely consist of a collection pipe with pump stations as · 
needed. Groundwater monitoring would be performed as described 
in Alternative 2. 

Alternative 3 includes the same remedial components for 
sediments and building materials as Alternative 2, including 
institutional controls and long-term monitoring. 

I 

~ternative 4a and 4b - Full Containment and Partial/Full Depth 
PTW Stabilization 

~ternative 4a 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Time frame 

$33.~ million 
$ 1.1 million 
$34.3 million 

4 years 

26 

R2-0062879 



'' 

• 

• 

• 

Alternative 4b 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timeframe. 

$35.2 m~llion 
$ 1. 1 million 
$36.3 million 

4. years · 

Alternative'4a and 4b contains all the components of Alternative 
3. Alternatives 4a and 4b also include treatment of the PTW 
soils through stabilization. Stabilization would be accomplished 
by in-situ mixing of s~lfur with PTW soil through the use of 
specialized mixing equipment (e.g., augers). The amount of 
sulfur per volume of soil will be determined during the·pre
design studies. Also, specific measures of success will be 
deve.loped during the design phase. 'The measures of succe·ss would 
be used to determine if the full scale stabilization remedy was 
effective at converting the elemental mercury to mercuric 
sulfide. 

The primary goal of stabilization would be to convert the 
elemental mercury to mercuric sulfide. Mercuric sulfide (i.e., 
cinnabar) is insoluble, does not generate vapors and is a solid 
at ambient temperatures. Two approaches were analyzed for this 
alternative, Alternative 4b is treatment to the full depth of 
the PTW area (up to 17 feet bgs) and Alternative 4a includes 
treatment of only the shallower soils (up to 6 feet bgs). The 
shallower soils contain the majority (more than 80 percent) ot 
the elemental mercury. 

Alternative 5 - Full Containment and Partial/Full Depth PTW 
Excavation and Off-Site Disposal 

Al terna ti ve Sa 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timeframe· 

Alternative Sb 
Total Capital Cost 
Operation and Maintenance 
Total .Present Net Worth· 
Timeframe · 

$84.2 million 
$ 1.1 million 
$85.3 million 

3 years 

$96.2 million 
$ 1. 1 million 
$97.3 million. 

3 years 

Alternative 5 (i.e., Sa and 5b) contains all the components of 
Alternative 3. Alternative 5 also includes removal and off-site 
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disposal of the PTW, and some of the contaminated building 
debris. Post excavation sampling would be performed. Similar to 
Alternative 4, two approaches w·ere considered, removal to the 
full depth of the PTW area (up to 17 feet bgs (Sb)) and removal 
of only the shallower (up to 6 feet bgs (Sa)) soils. 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

In selecting a remedy, EPA considered the factors set out in 
CERCLA §121, 42 u.s·.c. §9621, by conducting a detailed analysis 
of the viable remedial response measures pursuant to the NCP, 40 
CFR §300.430(e) (9) and OSWER Directive 9355.3-01. The detailed 
analysis consisted. of an assessment or the individual response 
measure against each of nine evaluation criteria and a 
comparativ~ analysis focusing upon the relative performance of 
each response measure against the. criteria. 

~eshold Criteria - The first two criteria are known as 
"threshold criteria" because they are the minimum requirements 
that each response measure must meet in order to be eligible for 

· selection as a remedy . 

1. Overall Protection of Human Health and the Environment 

OVerall protection of human health and the environment addresses 
whether each alternative provides adequate protection of human 
health and the environment and describes how risks posed through 
each exposure pathway are eliminated, reduced, or controlled, 
through treatment, engineering controls, and/or institutional 
controls. 

Alternative 1 would not provide protection of human health or 
the environment, since uncontained contamination would persist 
in the soils, sediments, groundwater and building material. 
Potential and existing routes of exposure to humans and animal.s 
would be unrestricted. Also, there would be no mechanism to 
monitor the migration of the contamination. 

Alternatives 2 through 5 would provide protection of human 
health and the environment by preventing exposure to 
contaminated media through installation of an impermeable cap. 
Alternatives 2 through 5 would also provide protection of human 
health through implementation of institutional controls to 
interrupt potential future exposure. The barrier wall included 
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in Alternatives 3 through 5 would further limit the potential 
for lateral migration of groundwater contamination. 

2. Compliance with applicable or relevant and appropriate 
requirements (ARARs) 

Section 12l(d) of CERCLA and NCP '300.430(f) (1) (ii) (B) require 
that remedial actions at CERCLA sites at least attain legally 
applicable or relevant and appropriate Federal and State 
requirements, standards, criteria, and limitations wh~ch are 
collectively referred to as "ARARs," unless such ARARs are 
waived under CERCLA section 12l(d) (4). 

Applicable requirements are those cleanup standards, stand.ards 
of control, and other substantive requirements,. criteria, or 
limitations promulgated under Federal environmental or State 
environmental or facility siting laws that specifically address 
a hazardous substance, pollutant, contaminant, remedial action, 
location~ or other circumstance found at a CERCLA site. Only 
those State standards that are identified by a state in a timely 
manner and that are more stringent than Federal requirements may 
be applicable. Relevant and appropriate requirements are those 
cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under Federal 
environmental or State environmental or facility siting laws 
that, while not "applicable" to a hazardous substance; 
pollutant, contaminant, remedial action, location, or other 
circumstance at a CERCLA site, address problems or situations 
sufficiently similar to those encountered at the CERCLA site 
that their use is well-suited to the particular site. Only 
those st·ate standards that are identified in a timely manner and 
are more stringent than Federal requirements may be relevant and 
appropriate. 

Compliance with ARARs addresses whether a remedy would meet all 
of the applicable or relevant and appropriate requirements of 
other Federal and State environ~ental statutes or provides a 
basis for invoking a waiver. 

Concentrations of contaminants exist at levels above the 
applicable groundwater and soil standards (e.g., the New Jersey 
Groundwater Quality Standards and the New Jersey Soil 
Remediation Standards) . Except for Alternative 1, all 
alternatives would address the contaminated soil through 
containment and address the overburden groundwater through 
capture, containment and treatment. All alternatives except 
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Alternative 1 would comply with location and action-specific 
ARARs. 

A list of ARARs can be found in Table 8. 

Prima~ Balancing Criteria - The next five criteria; criteria 3 
through 7, are known as Aprimary balancing criteria@. These 
criteria are factors with which tradeoffs between response 
measures are assessed so that the best option will be chosen, 
given site-specific data and conditions. 

3. Lonq-tez:m effectiveness and pez:manence 

Long-term effectiveness and permanence refe·rs to expected 
residua~ risk and the ability 'of a remedy to maintain reliable 
protection of human health and the environment over time~ once 
cleanup levels have been met. This criterion includes the 
considera~ion of residual risk that will remain on-site 
following remediation and the adequacy ~nd reliability of 
controls . 

Alternative 1 would not be effective or permanent, since the 
contaminants would not be monito~ed and there would be no 
mechanism to prevent future exposure. In general, the relative 
degrees of effectiveness and permanence associated with 

_Alternatives 2, 3, 4a and 4b, and Sa and Sb are comparable; 
however, Alternatives 4a and 4b would provide an additional 
component of protection by further reducing the potential 
mercury vapor pathway through the conversion of the PTW 
elemental mercury to mercuric sulfide. EPA expects that 
conversion will be permanent. Similarly, Al t'ernati ves Sa and Sb 
would provide additional protection over Alternatives 2 and 3 by 
removing the area of PTW. 

4. Reduction of toxicity, mobility, or volume 
Reduction of toxicity, mobility, or volume through treatment 
refers to the anticipated performance of the treatment 
technologies that may be included as part of a remedy. 

Alternative 1 would not reduce the toxicity, mobility and volume 
(TMV) through treatment as no active treatment occurs. All the 
action alternatives would reduce the mobility of the 
contamination through containment, as well as potentially 
reducing some of the toxicity and mobility through conversion of 
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elemental mercury at the cap's "treatment layer." Alternatives 
3, 4a and 4b and Sa and Sb afford additional reduction of. 
mobility through the use of a barrier wall. 

Alternatives 4a and 4b would best meet this criterion by 
reducing the toxicity and mobility of the mercury through 
treatment of the visible mercury to convert it to mercuric 
sulfide. Mercuric sulfide is less toxic, less soluble and less 
volatile than elemental mercury. 

Alternatives Sa .and Sb would reduce the mobility, but not 
toxicity and volume of elemental mercury at the Site through 
removal and disposal rather than treatment. 

5. S~ort-Term Effectiveness 

Short-term effectiveness addresses the period of time needed .to 
implement the remedy and any adverse impacts that may be posed 
to workers, the community and the environment during 
construction and operation of the remedy until cleanup levels 
are achieved. 

For Alternative 1, protection of the community and workers 
during remedial activities would not be applicable as no 
remedial action is occurring. 

Alternatives 2, 3 and Sa and Sb would have approximately the 
same construction period of about two to three years. 
Alternative 4a and 4b.would have the longest construction period 
(three. to four years) due to the time required to perform in
situ mixing, as well as to perform the necessary pilot studies. 

All the action alternatives would result in a temporary increase 
in short-term mercury vapor emissions over baseline conditions. 
Alternative Sa and Sb would have the largest increase in 

· emissions during the implementation (estimated at between 101 
and 197 pounds). In addition, Alternative Sa and Sb would 
require between 1,000 and 2,000 trucks to first remove the PTW 
soil and debris, and then to bring in substrate to backfill the 
excavated area~. Thus, Alternative Sa and Sb is the only option 
that would significantly increase the truck traffic through the 
local community. 

During the remedial work, Alternative 4a and 4b would have the 
smallest increase in mercury vapor emissions (O.S to 0.8 pounds 
released) because of the widespread use of a sulfur compound. 
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Vapor emissions could impact on-site construction workers and 
the local community. Alternatives 2 and 3 would have an increase 
of an estimated 7.7 pounds. . . 
Health and Safety Plans, which would include air monitoring, 
engineering controls and appropriate worker personal protective 
equipment (PPE), would be used to protect the community and 
workers for Alternatives 2 through 5. 

6. Implementabili ty 

Implementability add~esses the technical and administrative 
feasibility of a remedy from design through construction and 
operation. Factors such as availability of services and 
materials, administrative feasibility, and coordination with 
other governmental entities a're also considered. 

All the action alternatives are implementable with qonventional 
materials and equipment. Alternatives 2 and 3 would be the 
easiest to implement. 

Alternative 4a and 4b would require specialized equipment to mix 
the soil, as well as methods to address subsurface obstructions . 
Alternative 4b would be more difficult to implement due to the 
greater depth and the associated subsurface obstacles. 

Alternative Sa and Sb would require disposal of elemental 
mercury wastes. Currently a single facility, located in Canada, 
has been identified that can accept this ·waste stream. Some 
uncertainty still exists on whether the facility can handle the 
mass from this Site. 

In addition, the Mercury Export.Ban Act (MEBA) may place further 
constraints ·on how this waste stream can be handled. Signed into 
law in 2008, MESA is intended to prevent elemental mercury 
originating in the United States from reaching foreign markets. 
In this case, MEBA would also ban elemental mercury recovered 
from Site soils or sediments from being reused or sold even 
domestically. 

7. Cost 

Includes estimated capital and O&M.costs, and net present worth 
value of capital and O&M costs. 

Each action alternative includes long-term operation and 
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maintenance. Therefore, a seven percent discount rate was used 
to derive each alternative's present net worth cost. 

Alternative 1 incurs no cost but provides no protection to human 
health. Except for Alternative 1, Alternative 2 is the least 
expensive of the alternatives. Alternatives Sa and Sb are the 
most expensive alternatives. Alternative ·4a and 4b are 
relatively clos~ in price to Alternative~ 2 and 3. The level of 
operation and maintenance required was similar for each active 
remedial alternative, so this long-term management cost was not 
an important factor for comparing casts at the Site. 

MOdifying Criteria - The final two evaluation criteria, criteria 
8 and 9, are called "modifying criteria" because new information 
or comments from toe state or the community on the Proposed Plan 
may modify the preferred response measure or cause another 
response measure to be considered. 

8. State acceptance 

Indicates whether based on its'review of the RI/FS reports and . 
the Proposed Plan, the state supports, opposes, and/or has 
identified any reservations with the selected response measure. 

The NJDEP concurs with. the components of the selected remedy. 
However, ~JDEP does not concur with the contingency remedies for 
treating elemental mercury as discussed further below. NJDEP 
believes the contingency remedy should be excavation and off
site removal of the PTW. In addition, NJDEP believes that the 
existing data on contamination in Arthur Kill sediments is 
insufficient to determine cleanup levels for the Northern Off
Site Ditch and South Branch Creek sediments. 

9, Community acceptance 

Summarizes the public's general response to the response 
measures described in the Proposed Plan and the RI/FS reports. 
This assessment includes determining which of the response 
measures the community supports, opposes, and/or has 
reser-vations about. 

EPA solicited input from the community on the remedial response 
measures proposed for the Site. Verbal comments were recorded 
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from attendees of the public meeting. ·Several written comments 
were received. 

Generally, the comments received during the public meeting did 
not express any particular concerns regarding the preferred 
a.lternative. A number of corqmenters were concerned that if a 
large storm surge were to occur during the remedial action, 
their homes could be exposed to Site contaminants entrained 
within the tidal waters. Some of the'written comments expressed 
preference for removal and disposal of the PTW soils 
(Alternative Sa or Sb) . 

In Appendix V, the Responsiveness Summary addresses all comments 
received; it also includes copies of the written comments and a 
transcript from the public meeting. 

PRINCIPAL THREAT ~TE 

Principal threat wastes· are considered source materials, i.e., 
materials that include or contain hazardous substances, 
pollutants or contaminants that act as a reservoir for migration· 
of contamination to groundwater, surface water, or as a source 
for direct exposure. The Superfund Law requires that treatment 
of PTW ·be considered wherever practicable. 

At the LCP Site, soil containing visible mercury is a PTW and 
will be treated through the implementation of the selected 
remedy. 

SELECTED REMEDY 

Based upon consideration of the results of the investigations, 
the requirements of CERCLA, the detailed analysis of the 
remedial alternatives and public comments, EPA has determined 
that Alternative 4b is the appropriate remedy for the Site. 
This remedy best satisfies the requirements of CERCLA Section 
121 and the NCP's nine evaluation criteria for remedial 
alternatives, 40 CFR §300.430(e) (9). 

The major components of the selected remedy include: 

• Installation of a capping system to prevent direct contact 
with soils and exposure to mercury vapor; 

• Treatment of the soil containing visible elemental mercury 
by mixing it ·with sulfur to convert the mercury to mercuric 
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sulfide; 

• Excavation and on-Site disposal of sediments and marsh 
soils from the Northern Off-Site Ditch and the downstream 
portion of the South Branch Creek; 

• Restoration of the excavated areas; 

• Controlled demolition of the Site's buildings, recycling of 
non-porous material and placement of porous material under 
the cap;. 

• Containment and collection of the overburden groundwater 
layer by a barrier wall and collection collection/disposal 
system; 

• Groundwater monitoring; and 

·' 

• Implementation of institutional controls in the form of a 
deed notice and a CEA. 

A capping system will be installed to both prevent direct 
contact with soils on a Site-wide basis and to interrupt the 
potential for inhalation exposure to mercury vapor (Figure 12). 
The cap will incorporate a soil layer, and a three-inch thick 
treatment layer of sulfur placed under an impermeable 
geosynthetic membrane. The treatment layer will be placed over 
areas of mercury-contaminated soil that are not otherwise 
treated. 

The geosynthetic membrane will serve to prevent vaporization of 
mercury (and other contaminants) as well to prevent rainwater 
infiltration into the underlying groundwater. A low permeability 
barrier wall will be installed along the limits of the soil cap 
and tied into the top· of the glacial till layer (about 15 feet 
deep). Areas with PTW will be treated by mixing the contaminated 
soil with sulfur to convert the elemental mercury to mercuric 
sulfide to a depth of approximately 15 feet. A pi~ot study, with 
clearly defined treatment goals, will be performed prior to full 
implementation of the remedy. 

Sediments with unacceptable levels of contamination in the 
Northern Off-Site Ditch and in the downstieam portion of the 
South Branch Creek will be excavated and placed under the cap. 
The excavated sediment areas and the adjacent wetlands would be 
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reconstructed. In addition, wet~ands mitigation will be 
implemented at another location for the area that has been lo~t 
under the cap. During the design phase, EPA will determine 
cleanup levels for the sediments that are consistent with 
existing levels in the Arthur Kill. 

The buildings on Site will be demolished in a controlled manner. 
Steel and other non-porous material will be segregated, 
decontaminated and recycled. Porous material that has visible 
signs of mercury contamination will be treated with sulfur. The 
debris will be processed to reduce its size then placed under 
the cap. Air monitoring will be required during building 
demolitions, and also during other activities where the soil or 
sediments are disturbed. 

Aside from the containment afforded by the barrier wall, the 
selected remedy will include collection of groundwater from the 
overburden layer. A shallow system would be installed along the 
interior limits 'of the barrier wall. The system would likely 
consist of a shallow collection pipe with pump stations as 
needed. The collected groundwater will be either piped to an 
adjacent site for treatment, or sent to the local POTW. 
Groundwater monitoring of the overburden aquifer will be 
performed to ensure that there is an inward gradient to the 
Site. After the cap is installed, EPA expects the overburden 
area under the cap to dewater in less than 10 years. Groundwater 
monitoring in the overburden aquifer and in the bedrock aquifer 
will be performed to confirm that the contamination is being 
contained in the waste management unit. In addition, monitoring 
will determine whether the neighboring GAF site remedy continues 
to capture the bedrock groundwater underlying the LCP Site. 

While the financial costs of the selected alternative are 
relatively high, the costs are due to the many components and 
complex nature of this single operable unit. The cost of this 
remedy is significantly ·lower than the excavation/off-site 
removal alternative, so it is the more cost effective,of th~ two 
alternatives that specifically address the PTW. 

The selected remedy will prevent human and ecological exposure 
to Site contaminants in the soil, sediments, groundwater and 
building material. In addition, the selected remedy's cap will 
allow for· future commercial use of the property. As 
contamination above acceptable risk levels will remain on the 
Site, five-year reviews will be performed. 
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The remedy was selected over other alternatives principally 
because it is expected to achieve substantial and long-term risk 
reduction through treatment of the PTW, as well as containment. 

Based on information currently available, EPA believes the 
selected remedy meets the-threshold criteria and provides the 
best balance of tradeoffs among the other alternatives with 
respect to the balancing and modifying criteria. EPA expects the 
selected remedy will satisfy the following statutory 
requirements of CERCLA Section 121(b): (1) be protective of 
human health and the environment; (2) comply with ARARs; (3) be 
cost-effective; (4) .utilize permanent solutions and alternative 
treatment technologies or resource recovery technologies to the 
maximum extent practicable; and (5) satisfy the preference for 
treatment ~s a principal element. 

Consistent with EPA Region 2's Clean and Green policy, EPA will 
evaluate the use of sustainable technologies and practices with 
respect to implementation of the selected remedy. 

EPA recognizes that the selected remedy includes a treatment 
approach for PTW that is innovative; therefore, EPA is also · 
identifying two contingency remedies in case the selected remedy 
does not meet the measures of success, which will be developed 
during the pre-design studies. 

CONTINGENCY REMEDIES 

If, after reviewing the pilot study results, EPA determines that 
treating the PTW to full depth is not technically practicable, 
EPA will use the first contingency remedy. The first contingency 
would be Alternative 4a, treatment of the PTW to mid-depth. If 
EPA determines that the treatment of the PTW waste is not · 
meeting pre-set goals at any depth, then EPA will use the second 
contingency remedy, Alternative 3. Alternative 3 is the same as 
the preferred alternative, except without treatment of the PTW. 

If EPA chooses to implement one of the contingency remedies, EPA 
will issue a decision document to record this change in the 
remedial approach. 

Green Remediation Considerations 
Green remediation practices can be incorporated into the 
selected remedy's planning and implementation of pre-design 
investigation and remediation as follows: 
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• Minimize number of field mobilizations 
• Use local labor to reduce fuel consumption associated with 

driving to the Site 
• Use ultra-low sulfur diesel or fuel-grade biodiesel as fuel 

for construction vehicles 
• Schedule shipments of sulfur and clean fill to minimize the 

uses of fuel 
• Dispose of steel at recycling facility if possible 
• Use non-phosphate detergents for decontamination 
• Use direct push technology, if feasible, for soil sampling to 

minimize waste production (drill cuttings) and the uses of 
fuel 

• Schedule sampling to minimize shipping 

STATUTORY DETERMINATIONS 

As was previously noted, CERCLA §121(b) (1) mandates that a 
remedial action must be protective of human health and the 
environment, cost-effective, and utilize permanent solutions and 
alternative .treatment technologies or resource recovery 
technologies to the maximum extent practicable. Section 
12l(b) (1) also est~blishes a preference for remedial.actions 
which employ treatment to permanently and significantly reduce 
the volume, toxicity or mobility of the hazardous substances, 
pollutants, or contaminants at a site. CERCLA §12l(d) further 
specifies that a remedial action must attain a degree of cleanup 
that satisfies ARARs under federal and state laws, unless a 
waiver can be justified pursuant to CERCLA §121(d) (4). 

Protection of Human Health and the Environment 

The selected remedy, Alternative 4b, will be protective of human 
health and the environment through the containment of certain 
Site contamination. The planned capping system will prevent· 
direct contact with contaminated soils thereby eliminating the 
risk posed by dermal contact and ingestion. The cap will also 
significantly reduce the potential for inhalation exposure to 
mercury vapor. 

An impermeable geosynthetic membrane will be incorporated in the 
cap and will further prevent vaporization of mercury (and other 
contaminants) as well preventing rainwater infiltration into the 
underlying groundwater. A barrier wall will further enhance the 
containment afforded by the impermeable cap. 
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Sediments with unacceptable levels of contamination in the 
Northern Off~Site Ditch and in the downstream portion ·of the 
South Branch Creek will be excavated and placed under the cap 
thereby further reducing ecologic risk. 

The selected remedy also will be protective of human health and 
the environment through the treatment of principal threat waste 
and overburden groundwater. 

Areas with principal threat waste will be treated by m~x~ng the 
contaminated soil with sulfur to convert the elemental mercury 
to mercuric sulfide to a depth of approximately 15 feet. 

Long-term monitoring of the containment remedy and enforcement 
of institutional controls will ensure that remaining wastes will 
not impact human health and the environment through direct 
contact or impact to groundwater. 

The selected remedy will provide adequate long-term control of 
risks to human health and the environment through treatment, 
capping, institutional controls and long-term monitoring. The 
selected remedy presents the fewest short-term risks of all 
action alternatives . 

Compliance with ARARs 

The selected remedy will comply with ARARs. 

A list of ARARs can be found in Appendix Table 8 of this 
document. 

Cost Effectiveness 

EPA has determined that the selected remedy is cost-effective 
and represents a reasonable value. In making this determination, 
the following definition was used: A remedy shall be cost
effective if its costs are proportional to its overall 
effectiveness" (40 c·.F.R. §300.430(f) (1) (ii) (D)). 

EPA evaluated the "overall effectiveness" of those alternatives 
that satisfied the threshold criteria (i.e., were both 
protective. of human health and the environment and ARAR:.. 
compliant). Overall effectiveness was evaluated by assessing 
three of the five balancing criteria in combination (long-term 
effectiveness and permanence; reduction in toxici.ty, mobility, 
or volume through treatment; and short-term effectiveness) . 
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Overall effectiveness was then compared to costs to determine 
cost-effect~veness. 

The cost of implementing the selected remedy, Alternative 4b, is 
approximately $11.4 ·million more than the cost of implementing 
Alternative 3. The increased cost of Alternative 4b is related 
largely to the in-situ stabilization of the elemental mercury. 
This aspect of the selected remedy greatly increases the long
term effectiveness and permanence of the remedy in that the 
sulfur treatment ensures the reduction of the risk of exposure 
to the most dangerous levels of mercury even in the event of a 
failure of the containment system. The overall effectiveness 
secured by the additional cost of the selected remedy, over 
remedies that achieve protectiveness through containment only, 
was determined by .EPA to be proportional to costs and hence the 
selected remedy represents a reasonable value for the money to 
be spent. 

EPA evaluated Alternative 4b against Alternatives 5a and 5b ·for 
cost effectiveness. Alternatives 5a and 5b exceed the cost of the 
selected remedy by $49 million and $61 million, respectively. 
While excavation and off-site disposal of the PTW provides for 
long-term effectiveness and pe.rmanence in addressing Site risks, 
these remedies fall short of the goal of reducing tpxicity, 
mobility and volu~e through treatment attained by Alternative 4b. 
Furthermore, the short-term negative impact of the excavation and 
off-site disposal is considerably·greater than the negative 
impact which will be attributed to the treatment phase of the 
selected remedy. 

EPA found that the additional benefits ·derived from the off-site 
disposal remedies do not justify the significant increased costs 
over the selected remedy and, therefore, EPA determined that the 
selected remedy is cost effective as it has been determined to 
provide the.greatest overall protectiveness for its present worth 
costs. 

Utilization of Permanent Solutions and ~ternative Treatment 
Technologies 

· EPA has determined that the selected remedy ~epresents the 
maximum extent to which permanent solutions and treatment 
technologies can be utilized in a practicable manner at the Site. 
Of those alternatives that are protective of human health and the 
environment and comply with ARARs to· the extent practicable, EPA 
has determined that the selected remedy provides the best b~lance 
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of trade-offs in terms of the five balancing criteria, while also 
considering the statutory preference for treatment as a· principal 
element and State and community acceptance. 

The selected remedy will provide adequate long-term control of 
risks to human health and the environment through containment of 
Site-related containments, treatment of the principal threat 
wastes, long-term monitoring and insti tut'ional controls .. The 
selected remedy has the least short-term risks of the action 
alternatives. The selected remedy employ~ an innovative 
technology that could be applied at other sites having soils 
impacted with high levels of elemental mercury. 

Preference for Treatment as a Principal Element 

Through the use of sulfur to convert elemental mercury to 
me~curic sulfide, the selected remedy meets the statutory 
preference for the use of remedies that employ treatment that 
reduces toxicity, mobility or volume as a principal element to 
address the principal threats at the Site. 

Five-Year Review Requirements 

The selected remedy will result in contamination rema~n~ng above 
levels that allow for unlimited use and unrestricted exposure. 
Therefore, a st•tutory review will be conducted within five 
years of construction completion for the Site to ensure that the 
remedy is, or will be, protective of human health and the 
environment. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the LCP Site was released for public comment 
on August 21, 2013. An extension was requested by interested· 
parties. On S~ptember 17, 2013, EPA granted an extension of the 
comment period. The comment period closed on October 21, 2013. 

The Proposed Plan identified Alternative 4b (full containment 
and full depth PTW stabilization) as EPA's preferred 
alternative. EPA reviewed all written and verbal cpmments 
submitted during the public comment period. The comments 
received are documented in the Responsiveness Summary. EPA made 

.no significant changes to the remedy as originally identified in 
the Proposed Plan. 
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1. SIIE REMED1' ICO. 4A IIMII..VES 1REAtlltHT OF SOIL 
~ VISIBLE a.DIDII'Al. 1II:RCUR't TO A D£PIH 
OF' e FUT. SIIE AEIIEDY NO. 48 INIQ.VES 1RrA1VENr 
10 M IIAXIIIUll DEPIIt 10 'MilCH 111S181.E E1D1EN1JL 

• MEIICUII'f HAS IIE!N 08SE1111ED. AI'PIIOlCIIIIIIY 17 FUT. 

2. D1S111CC BUIIDIIIO I SIRUC'IIJRI: IIDIIliJIION DEBRIS TO 
BE PUaD ON Sl11t aa.ow PROPOS£D CAP. DEBRIS 
CONrAIIIIO VISIBLE ELDIENI'H. 1llRCUR't TO BE 
~ PAUl 10 ON SIIE PlACOIDII" IELOW CAP 

1 PIIOI'OiSED MIRIER WALL 10 liE INTO EXIS11Nil LPH SIIE 
IWIIIIlR WALL 10 PROWl£ CONDIIOIENT AIJING 
~ lCP PROPERlY-·
SIW.LOir COIUCIIOH 1RENCH 10 BE INSTIU.ED A1D11C 

~ lCP PRCIPERT'I' -·S1W.L01r GROUIIIIIrA'IER COtUCIION TADICH 10 111E INTO 
ElUSIIIIO LPH SIIE SHALlOW ~lER COl1a:'IIOH 
S'ISTBC, OR PIIGYIDE PUMP SfA1ION (AS ~ 

200 400 

SCALE IN FEET 

!'----------------------------------------------' 

WZEWl;. 
-- - - -- lCP PROPfRIY UNE 

------- LPH PIIOP£RIY UN£ 

- • - • - • - • - • - EliiS11IIG WETINIDS 

--·--·- I!IIIS'I1JCLPH-WAU. 

LIMIT or CAP N1D IIARRIR WAIL 
--•--•--'- AND StW.LOif GROUND W1C1ER 

------------
COIUC110N 'IRDICit (SEE N01E 3) 

LIMIT. or CAP ANO SIWLOW 
CROUNO WJI1tR CCIIUCIION 
11IDICII (SEE NOTE 3) 

ARrA OF' SOli. CONI'AINIC 'IIS1lll.£ 
£1DIENfAL IIERCUR'I' - IMXIIoiUII OEPnf OF OIIS£JMD 111S1111.E 
E1.D1ENrA1. IIERCUR'I' (SEE ND1E 1 

FrASiliiiJIY sruoY - LCP QIDIICN.S, INC; ~ 

' 

__ S_UPERFU...;._N_D.;,SII'E.--U-NDEM __ • -N-EW-JERS--EY-·_, • 
sm: REMEDY NOa. 4A a: 48 

FUU.. CONI'AINMDIT .AND 
. SILEC1IVE SI'ABIJlA1ION 
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• T11ble 1 
S11mmary of Cbolllleils of Concern an41 

Medluii!.Speclft~ tapoaure Point Concentration~· 
s-r1o Tlmeframe: Fvturo 
Mediu111: SurfiCII SoU (0.2 ft bp) 
kp-re MediUDII SUrfoce SoU (O.Z ft .,..) 

Eapaaun Cbcml,alof Co~trallou COaceatrallon Fnqueacy of bpolure Polal Expolure Polat Slaliltlcal 
Polllt Concena Det•!C!Ied Unlu DetDCdttll Coacaall'lldou CaaCGDtradoa Meuure 

Mlp Mo- 1JII1I. 
Surtlooo &oil Mtr<IIJY(~ O.OCI 711 lA ~/:117 laJ :: Plli'EM(~)UQ~ 

(0!02ftba) IMcfturyl...,,aolc) 0.36!1 7,oll .. *'"' 1103 ""IMC~UCL 

Tablo 1 
Summ~ry of Cbemleall of t;onc:ern 1111d 

Medl11m.S~Inc Eapoau111 Point Concontratklllll 
Se~e~•rlo Tlm,rr.mo: C\JrreatiJ!utu"' 
Medium: MIJIIIJ ~U 10.:10 ft bp) 
E~JIOII!re Mtdl•m• Mlaetl SoU (0.10 ft bp) 

~=~" OC:~!•r cone:;,~ lion Fnqueacy of t:xpo~~~re Poblt ~rePoiDt Stalbdeal 
Min· Mol ~ ... n M .... IUN 

Mixed Soil Melclay(~ ~0153 m ~ 76177 114 .,wq -~(lol .... ld)UCI. 
(OioiORbp) Matauty (loOrlapl•) G.M7 7,01, mWkl 76/77 1.~ ..... -l;ltob)lllov (Man.ld) uc!L 

Vcna41um u 116 ~ 71/U .... IIIW'I'i ~KM(~UCL 
F.,..., z,J,7,f.TCDDTIIQ 1.411oGfi I.ISlloiM . 1111/b Ill UJ£.04 1111/ka -CiiiiiMI!tv 1M-8ft_ UCL 

Tablel 
Summary of Chemll!l!ll of Concern aad 

Medlum.Speelne Exppure PoiJJt Coneeatratlon• 
Scnario Tlmofnuno: Curreai/Ji'utvre 

· Medlul!l: Groupdwater 
Eaposure Medhua: Grouadwater .. .. 

Eq101ure Cbcmlcollol Coaee tntlon Coa"t~tralloa Fnqueaqol Expo~un: Paint ElptiiUre Poblt SIIIUIIGII 
Point Concern Mln M11 · Unlb' Detodkln M .. m,. • O.erl>urdlll Anllllo 12 275 PWL 14/20 275 ...... Mlximum 

()rooondwuter Col>ah I !Ill .I !Ill ...... 1/20 I !Ill MWL MI>Choom 
Iron 103 ~OQO PWL 20/20 M6.IJDO ...... "'~ .. ·~· 27.6 219,000 ¥fl., 11/20 219,000 ...... ~ . ' ·afqvl1l)' ... .. u .JJI .. Mi!'L. S/JO 2JJ =·· II4Mimuol .... Afoib,l·~· ; ... .. · .. · O.G006J' .. 161 ,pt'J, ''J 141 ~ 
Vonadlum.. • su . 1)4 ...... 2/20. 136. Hl!il-· "'""""""' m..., u,;,i:roDD. TliQ I,IICJII.!is ' uq..OJ'. PI/I. Iii I.IIOB.CII lll'lt ~ 

·~· ... •' . ~-~·?-"'Tilllll~ .. .. ~ . . I.~. •• -~J/1< . Ill I,U!I-04 • . .. PJ!I. . .... ...... ~--~~~ .. .. 
~,.·. IG <!.400 pa/1; Pili •• 4® "ila/l. . ·. . ·~iP,im)im 
~ 

.. o;JI 
1!!. :: . 4/ p '" ·: ·=-.:·· .. •• "'·''• t .. .. . . 

lA 11/IP IGJIIO 
.. ·; 

; 
II ~i;J . ·1 •• .. ., 

.: ... .. 
' ... .. . .. .. 

··,t .• ~. . • . ·.' ... ~·~ '• . ,.,, .. ·.· ··, .. ·· .· . ···.'": · .... : ··.".· 
'> 

........... , 
· .... 

·;· I I ': 

: .· 
. ' 

'\,, 

• 
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Tablel 
Selection of Exposure Pathways 

Sceuario Medium Exposure Eipo5ure Receptor Receptor Exposure Type of Rationale for Selection or 
Timeframe Medium Point Populatiou Age Route Analysis Exc:lusiou of Exposure Pathway 

Ingestion Commcn:ialfmdustrial wurtcrs may 
inciclentally ingest surface soil. 

Slll'face Soil SurliK:c Soil 
Commercial/ Industrial 

Adult Quant(l) Commcn:iallindustrial workers may haw Worla:r 
.Decmal Contact exposed skin come into contact with surface 

Surface soil. 
Soil(l) 

Commerei.alfmdustrial workers may inhale Particulates and 
Commerei.all Industrial particulates in fugitive dust generated from Ftll~R Outcloor Air Vapors (P&V) in 

Worker. Adult Inhalation Quant(l) 
surface soil or inhale vapon that migrate from Outdoor Air 
surface soil to air. 

Ingestion 
SitMpecitic wot\..-ers may incidentally ingest 
surface soil. Slll'face Soil Surface .Soil Site-Specific Worker (l) Adult ~(l) 
Site-specific workas may have exposed skin 

Surface Dermal Contact 
come into contact with surface soil. Soil(l) 
Site-specific workers may inhale particulates in 

Outdoor Air P&.V in Outdoor Au Site-Specific Worker(]) Adult Inhalation Quant(l) fugitive dust generated fium surface soil or 
iJihale vapms that migrate from surface soil to 
air. 

Ingestion 
Construction/utility workers may incidentally 
ingest smfas::e soil. 

Surface SOil Surfa&:e Soil 
Construction/ Ublity 

Adult Quant(l). 
Worker Constmctionlutility workers may have exposed 

Surface Dermal Contact 
skin come into contact with surface soil. SoJl(C) 
COIISIIUctionlutilityworlcers may inhale 

Outdoor Air P&. V in Outdoor Air 
Construction/ Utility 

Adult Inhalation Quant (I'. 
particulates in fugitive dust geueratecl from 

Worker surface SOtl or inhale vapon that migrate from 
surfa:e soil to air. 

Ingestion 
Conslluctionlulllity workers may incidentally 
ingest subsurface soil. 

Subsurface Soil Subsurface Soil 
Construction/ Utility 

Adult Quant(l) worm Constructionlutility workers may have exposed 
Subsurface Dermal Contact 

skin come into contact with subsurface soil. Soil (C) 
Ccmsbudionlutility workers may inhale -

Outdoor Air P&.V in Outdoor Ai1 
Construction/ Utility 

Adult Inhalation Quant (I) particulates in fugitive dust generated fium 
Worker subsurfllce soil or inhale vapms that migrate 

from subsurface soil to air. 
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' 
F!IIIR ClOIIIJIIen:iallinduslrial worbr ingestion OveltJunlen-. Ovcibluden Olmmeniall.lndaslrial of giOIIIIdwata" was quantitaliwl¥ ewlualed to .... ! . • ~ 

Adult ~ 
., 
~ -, Gnlimdwala"~ . Grlumiwalr.r Wlllbr 5UpJlOit mnedial clccisiOIIS-m8killg 8lld rist 

.. . ~processes . 
-. 'lity-...urtcriDcidental ............ 

of shallow (CMibunlm) gJ01II1dwaler ..mle ·. OOIIducling COIISinlelionfexamttion &tMties ... Shallow .. SluftJw . Clonslnai:tiont Udlily 
Adult ~-

near tk water lable is likely to be n:latiYcly ~(I) Greundwata- Wodter "'qadi 
insignlfiamt in comparison to dermal eonla:t '··· 
With groundwater, ~dlis ~is 
qualitatively ewloatcd as part of the 

lllllll)'sis. 

atililyworkcn may luM cxpuscd 1iulme ~·. 

~ ~ 1llianow still come into -act willa shallow . '•t: 
Coasb c; mfUtiflly 

-~~ Adult Dllnllld<loalar;t Qil1lllt ~ tpoUIIIIwala"wllile COIIIfuclin& ~ 'Wodia-
adiYitics mar !he ... 

. Willer table. 

OlnstrudiOIIfutility worka' inladalioo of 
npon from sballow (ovabunk:n) ~ 
wlu1cconductillg~ 
adiYities acardte"WIItllr table is likely to be 

Sbllloor ·VapomiDThlldoor Couslrul:tionl Utility .~matively insignificant in c:mnparisoll to dermal : . ~ 

Mult flim1alila ... ':""·. ~~ .. -. -Air Wc*er ~IBI:t wilh grounclwall:r; tht:more this 
. pllhway is qualitalmly evaluated liS part ofthc 
IIIICCitaiJity analysis. Alas of the Site 
conlainiog Yisa"blc: elema!tal men:ury are 
~to present an DDaocep1ablc1islc. 

.f ~ Under fillure lalld use condilions. tile 
Smfilre. :. ~SI!il" -~ Mo'lcsollatT~ Adult -Qaal tikdiboocl fbr 1respassing may inc:aasc if 

&lin .. ~ ~ t.ricn to aca:ss (e.g.,~-S'ailtJI 
: Thus, fiJb.ft trespassas IIIII)' .. -- . .- Ouldoor Air; MY ill·Qali:lca.AU ~T~· Adult fn1l*llioa Qad . illcideatally ingest. have damal COIIIlKt wi8l, ' 

"Sulfic:ild .. · rr~ may incilk:rdally ingcstSDIIioat. . Sedii.iiira Slllficiat ~ . . ~Sccliau:m . ~ Omalltl'aac 
~Soalia 

Se4mlr.at;.: 
.. ~SBC 

Aslao1csl:lllli'IJ.r;cspalsa' Afl:s 7-16 ~ TleSJIIISSCIS may have exposed skin come iniD laloagSBC ;· DlnaiiCall:ad Bnlldi"Cmk •, 
Cllllll:lldwidl~ 
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Trespassers may incidentally in&est surface 
Willa; however, this pathway is evaluated 

Ingestion qualilatively as partofthe uncertainty analysis 
·. as trespasser exposure to surface warer is likely 

to be insignificant n:lative to sediment Surface Water in 
Surfaa:Wmr SUrfillle Water in exposure. Cmmrtlfuture SouthB~ 

inSBC SBC 
Adolescent Tm~passcr . Ages 7-16 Qual 

Creek" 
Trespassers may b~R~e exposed skin come into 
contact with surface water; bOWIMr, this 

Dermal Contact 
pathway is evalualed qualitatively as part of till 
uncertainty analysis as trespasser exposure to 
surfiu:e water is likely to be insignificant 
relative to sediment CXJIOSUie. 

IndoOr workers may inhale vapors that migralc 
Futt,Jre 

Subsurface Sotl Subsurfal:e Soil Vapors in Indoor 
Quant(l) fiom the subsurface to indoor air via diffusion, Vapors (I) • Vapors Air 

Indoor Worlcer Adult Inhalation 
advection, or as a lalllt of heating and 
wmiJatiOn SystemS. 

Notes: 
(1) Surface soil includes all soil from the Interval 0 to 2 feet below ground surface (ft bgs) not associated with South Branch Creek (SBC)." 
(2) Aleas of visible elemental mercury contamination could not be quantitatNely evaluated. For the pwposes of this baseline" risk assessment, areas with visible elemental mercury ~ assumed to present an unacceptable risk based on potential direct conlad and vapor intrusion pathways. Risks attributed to tilese areas are based on Current (i.e., unremedlated) ,Site conditions. · 
(3) tn·addltlon to the full-time commerdalllnduslrial wortter, a reduced-frequency commercialfmdustrfal ("llfte..sp!clflc") worker was also evaluated. Although this scenario is hypothetical, and II is acknowledged that such future land use would require institutional controls, the evaluation of this receptor supports remedial decision-making and risk management process. · 
(4) Subsurface soil includes all soH from the lntervat2 to 10 ft bgs not associated with sse. . " gh,.en the salinity and New Jeisey regulations. Howewr,-the oWrburderTwater-bearing zone. remSins ctaSsmect as Class II-A {potable). Therefore, tubJre ~llinduslrlal worke~ ingestion of overburden groundwater was quantilatively evalUated to provide risk managers with information needed to evaluate the impact of any future changes in groundwater use at the Site. 
(6) Future construdlonluti61y workers are assumed to be exposed to shallow groundwater while conducting Intrusive activities at the Site. For th8 purposes of the risk assessment, "shaDow" groundwater was assumed" to include aU CM!rburden groundwater. 
(7) Sediment ~dudes an solid media (sediment, bank soil, ~ soil) associated with SBC colleCted from the lOterval o to 0.5 ft bgs. 
(8) Because etemenlal mercury (which is 8JCIIIIded to be the primary riSk driver for indoor air) is not soluble, modeling risks from groundwater to indoor air is inappropriate as II would likely ~!!SUit in a gross underestimation of riSks from vapor intrusion. Rather, eJCpOSure to indoor air was evaluated using soil vapor dala and the Johnson and Ettinger (J&E; 1991) vapor intrusion model. 
(9) With the exception of subsurface soil vapors, risk associated with environmenlal media at the Site are presented herein in tabular fonn In accordance with the standard tables of RAGS Part D. Risks associated with llllpOSUre to soD vapors are presented In Attachment E. 

• 
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TableJ 

Nan-Cancer Toxldtr Data Summary 

Padlway: lnpstlon/Dermal 

OM!mlcals ~ Oral RID ' Ora1!RfD Units Absorp. Adjusted RfD AdJ. DennalttfD -Primary 
ofConcem Subdmlnlc • Value .. ~ 

. \ Effldenc (Dermal) u.ilts Tareet .... ·. : .. :.l} y Qpn 
.. . . (Dermal 

Arsenic Ommlc 3.DE-44 miltc&-dav 0.()3 3.0£-44 111&/118-Gv Carcflo/Derm 
Cobalt ~nlc·· :3.GE-44 ~ ,_ ft1lillrg-day .. - 3.0E-44 rnsltB-daY Blaod/RespfDer 
ron c::Juonlc 7.~ 

: md/kg-clay •. - 7.0£..01 m~ Gl 
Manganese Olnmlc 2.4£..()2 : . rn8tks.:dav : - 9.6£.(14 ms/111-day CNS 
Mercury (elemental) Qtrank L6E-44 .. ; me/leu-day ' - 1.6£-44 mlllt8-Gv CNS 

. ~rcury (inorpnk) . Ommlc • 3.DE-44 
' 

: rni/lcg..day - 2.1£-05 m~ lmmuno/ICidfteY 
Methyl Merarry Cluvnlc l.DE-44 . mstq..day - L0£..0. ms/ts-dar CNS/DeweiDp 
~lum Cltnlnk .•. '.7.0E-05 .: • mCJq-clay - 1.8E-o6 rnc/llu-d3r • 1lload 
Fvr.m 2.3,7 ,8-TCOO TEQ Ommlc ..... , 1.0£.(19 .: mi/kg..(lay. 0.03 LOE-o9. ms/118-daY 
p..-niline,p- Ommic 4.0E-o3 <mi/l!c-day· o.i 4.0E-03 msflc8-day Spleen 

~ Clmmk .. .. 4.DE-o3 ~ . mli/lcg-clay - 4.0E-o3 mg/llg-clay Bload/lmmuno 
ne Chnmlc 2.0f..()2 :.. :mi/kg-day 2.0E..02 ~ Uver 

Pathway: lnhalatlan . 
. Otemals. CJrloftk/ lniAolation Inhalation Primary Combined SourCies ~ofltfC 

Manganese Chrank S.DE-05 mr/m5 
CNS 1,000 I Nov2Dll 

Mercury (elemental) Clllvnlc . 3.DE-o4 mrJm5 
CNS 30 I Nov2011 

Vanadium Chronic .1.0E-o4 mr/m3 Blood - A Hov2011 
Dioxin 2,.3, 7 ,8-TCOD TEQ Clmllllc 4.oE-o8 mrfm" 1felo(J/Rel - c Nw2011 
uran 2,.3,7,8-TCOD TEQ Clmmlc 4.oE-08 mr/rrl3 ~lo~ - c Nov lOU 

Chnmlc "S.GE-G2 mr/m" liver p Nu\'2011 

Notes: 

RfDo and values obtained flam US£PA Rqional5c:reenin&-Lewel (RSQ 'hlltes far Chemical Contaminants at Superfund Sitl!s (updated N~ 20JD). 
The RSl Tables cite the fallowing primarySOURII!S: 

I= IRIS; ustPA's lntegr.lled Rislt lnfonnatlon System avat1ab1e at: htqrJ/cfpub.epa.sov/nc.ea/lrlsllndex.cfm 

Olmtilne 
.d 

Unwrta'l 
lltW •. 

3 

-
-

1.8 

-
-
.m 
-
-

3,11011 

300 

1.GOO. 

P = PPRlV; the Pnlvlslonal Peer Reviewed Tcndcity Values derived for lite US£PA Superfund prosram (nat publldy iMilableJ. P(X) lndic:a1l!s a witfldra.. Vi1lae. 
A=ATSDR;theAgerKyforToxlcSubstancesandDiseasefte&lsbyMinlmaiRisltlevels(MRIS)avallableat:htqrJ/www.atsdr~/mrts/ 
c = califamra EPA toxicity values available at: hlqrJ/www.oellhu:a.gov/rtslr./ChemiCaiOB/Index.asp 

• 
:5ounll! Dall!sof 

s tiD 
dfftft) 

'l'a((ll!l:" 

~ "Nov2011 

'P Nov2011 ,. : Nov2011 

I Nov2D11 

.c Nov2011 

I Nov2011 

t Nov2011 

p No¥2011 

A_ 11crir2011 

I Nov2011 

f Nov2011 

• Nov2011 
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• Table4 
Cancer Toxicity Data Summary 

Pathway: Jngestionf Dermal 
Chemleal of Coneern Oral Cancer l.Jnlts AdjUited Slope Faftor Welgbtof Sou.-ee Date 

Slope Factor Can~er Slope Unlta 'Evld!mcel 
Fa'liQf C;na~er 

lfor Dermall --
ll(ms/ks· --

f6.nenic 1.5E+OO city) 
1.5~+00 1/(mslks·diiY) A J. Nov2011 

plOI'Ollnlline, p:- 2.08.01 1/(m!J/k!J" 
daY) 

2.0E..QJ 1/(f!ls/kJ..day) .,. p NllV2011 

~emqnc 5.5B-D2 
ll(ma/1(8· S.SE!.02 1/(ma/ka-day) I Nov20Jl 

daY) A 

• 
.. ' 

•,'; _! • 

....... • • .~ 1 . 

.. . . ': ; ~· '... . ··.:. 

. . . 
' . ~ . ' 

?' 

' . 

. . . ~: 
...... 

:, ' 

.. : 

. . 
• •, I' 

·. ':;. . 
::'' 

• • i . . . ~~- .. ' :: .. ~· •· •. ' 
I ..... ; .... ···:. ;· ..... •·' :. ··." . .. ·· .. ·.'· 
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TableS 
Risk Characterization Summary- Non-Carcinogens 

Scenario Timeframe: Future 
Receptor Population: Commercialllndustrial Worker ' 

Receptor Age: Adult 

Medium Exposure Exposure Chemical ()f Concern Primary target Organ Non-Carcin02enie Hazanl Quotient 
Medium Point Ingestion· Inhalation Dermal Exposure 

Routes Total 

Surface Soil Merauy (elemental) CNS 7.SE..OI - 42E+OO S.OEt«l 

Surface Soil 
Surface Soil (0 to 2 ft bgs) and 

(0 to 2ft IJgs) P&V in Outdoor Men:my (inorganic) lmmunoiKidneyiCNS (inh) 3.6E+OO - 1.2E-02 3.i1E+OO 

Air Exposure Medium Toea! l.OE~I 

Arsenic CsrdiaiDam 9.0E+OO - - 9.0E+OO 

. COOalt Blood/Respll)erm 62E+OO - - 62E+OO 

Iron Gl 4.8E-+<IO - - 4.8E+OO 

Manganese CNS 8.9E~I - - 8.9E~I 

Men:my CNSIImmunoiKidncy 7.6E+OO - - 7.6E+OO 

Groundwater 
Overburden Potable Methyl Men:my CNSIDevelop 1.6E~I - - 1.6E+OI 

Groundwater Groundwaw Vanadium Blood 1.9E+Ol - - l.9Et01 

Funm2,3,7,8"TCDD TEQ ImmuncWOevelopiRcproci1Damal UE+OO - - 1.6E+OO 

<llloroaniline. p- Spleen UE~I - - I.IE~I 

Benzene Bloodllmmuno 2.1E+OO - - 2.1E+OO 

<lllorobenzl:ne Uwr 7.9E~O - - 7.9E+OO 

ExposiR Medium Total I 1.8E+02 I 

TableS 
' Risk Characterization Summary - Non-Carcinogens 

Scenario Timeframe: Future 
Receptor Population: Site-Spec:ific Worker 
Receptor Age: Adult 

Medium Exposure Exposure Chemical Of Concern Primary target Organ Non-Carcinogenic Hazard Quotient 

Medium Point lneestion Inhalation Dermal ElQJOSure 

!Surface Soil Surface Soil S~Soal Men:my (elemental) CNS 3.0E.:Ol - l.7E+OO 2.0Et«l 

Mercury (inorganic) lmmuno/KidneyiCNS ('mb) 1.4E+OO - S.OE-03 1.4E-Hl0 

I Exposure Mediiun TOIIIIII 4.1E+OO I 
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TableS 
' . ::.·r ·.=··: .. · .. :· :~ -~· . Risk <:::laantderir.Sumduu,r-Non~ 

~ .. : :-·. 

f . 

.-··: 

. Sceario Timefnme; ~ .. ·: ' .... 

~~~-odca' 
Receptor Age: Adult .· ·. . . . ~- ; 
.. "Mediuil . :- ··?'BqtllDJ.e ·. Bap8s~ire·· .. ·.C'Ilealkai·Of~· . 

M fhm ~ • •. -~· ... ':.'· ,·". :..:· . 
~Soil· · ': !MiJd'Soil ·~SiiJ;·· ~dcmcul~) , 

~ ;. t.faatrif11101priirc} ; 

. ..... . · .. ·. 

·- . Sluillo. ' . 

Vllllllllium . · : ~ 

. Ful*l i.3.u-nDD._ 

. tifaBgaa\tse 

MtmtrJ 
--v~ 
~~j,7,8-1IDD~ 
FmaR 2).7 .... 10)1) m.o 

.. 
' 

CHS 

... ~(IIlli) 

8IIIOll 
·,~ 

:Z.G£+08 

6m;.cu 

1-'EJOS 

UE-Ol l.Z&86 

:uaot 
UE-tGO 

l..GaO:I 

LIE4il8 

L4E-J401 

J.m.. 

.l.IEfOf 

l...sEt«l 

Lfr£441 

UE*«t 

L-EfOI 
3.1Ett'JO 

• 
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Table6 
Risk Cbaraeterlzatlon Summary • CarcdnQge's 

Seenario Tlniefl'ame: Future 
Receptor J,Jopulatlcm: CollUllerciallfndustrial Worker 
Receptor AI e: Adult 

Medium txposure Exposure Cltemlcal 01 Coneen CarclnotreDle Risk 
Medium Pc,lnt Ingestion Inhalation Dermal Exposure Routes 

Total ..• 
Ampio· '1,4S..PJ' 

.. .. 
1.4B.o3 .. -

OrQI.Indwater Qy~Fb~ Pall!~ Ia 
Chlortwlilln!l, P· 3.11S-03 3.11!.03 Oro11ndwater Oroundwlller .. .. 
B~e I 6!o()4 .. .. !.6Ji.Q4 

11 li~POI~ra Maclium Tolll 4.9E.03 

• 
· •. ,· 1,.; .. •·· .. . ·. f '.i' : ' .. , 

I.·. 

. : ·. . ~ .: . · .•.• .i··· ,_1 ,•, I ,. '1,• '• •• ?· . 

'.! •. 

.. : ·.: !, ··: . :· 

• :. ~ •• ·~· .1 ' ' • : • • •• ,. . : ..... "\' •'":•' -::. :':;l· 
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• 
Standard. 

Requirement, or 
Criterion 

FEDERAL 
Air: 

Clean Air Act 

National Ambient 
Air Quality 
Standards ..lli_AAQS)_ 

· National Emission · 
Standards for 
Hazardous Air 
Pollutants 
(NESHAPs) · -
Vapor Intrusion 
Guidance 

Flsb and Wildlife: · 
Fish and Wildlife 
Coordination Act 

Groundwater: 
Maximum 

Contaminant 
Levels (MCLs) 

Identification and 
Listing of 
Hazardous Waste 

Generators of 
Hazardous Waste 

Transportation of 
Hazardous Wastes. 

Citation or 
Reference 

42 usc 7401, 
Section 112 

40 CFR Part SO 

40 CFR Part 61.01, 
6l.l4 

Type 

Action specific 

Action specific 

Action specific · 

OSWER Draft Olemical 
Guidance Document specific 

16 USC 661, 662, Loc:ation 
663 specific 
40 CFR 6.302(g) 

40 CFR 14l.J I, O!emic:al 
141.31 specific: 

40 CFR Part 261.3, Chemical 
261.6, 26l.J 0, specific 
261.11, 261.24 

40 CFR 262 C!cmical 
Subparts A,B,c,D,E specific 

40 CFR 263 Adion specific 
SubpartS 
49 CFR 107, 171-
180 

• 
TableS 

Site-Specific ARARs 
LCP Chemicals, Inc. Superfund Site 

Feasibility Study 

Description Status 

Establishes limits on emissions to Applicable 
atmosphere from industrial and 
commen:ial actiVities. 
~stablishes emissions limits for Applicable 
primary and secondary NAAQS 

'Establishes limits on hazardoils TBC 
.emissions to the atmosphere 

.Provides soil vapor, indoor air me 
sm:ening levels 

• 
Comments 

....... . _, 

Applicable to .altematives that may emit pollutants to the air. 

Applicable to al~ves that may emit pollutants to the air 

Applicable to alternative that may emit pollutants to the air. 
Sets mJuiranellts for public exposure to bazardous a~e emissions. 

·Potentially appticab~ depending on ultimate redevelopment 
of the site (i.e., redeveloped with buildings) 

·Provides protection of fish and Relevant and PotentiaUy applicable to altcmatives involving placement 
Wildlife from actions resulting in Appropriate of fill in South Branch Creek. 

· !he control or structural 
modificalion of natun!.l streams and 
water bodies. 

Maximum pennissible levels of Relevant and 
contaminants in water that is Appropriate 
delivered to any user of a public 
water 5YSterrL 
Defines those wastes, which are Applicable 
subject to regulation as hazardous 
wastes, and lists specific chemical 
and industJy-source wastes. 
Establishes requirements for Applicable 
genemtors of hazardous waste 
(EPA ID numbers and manifests). 

Established standards for the . Applicable 
transportation of hazardous wastes 
.and/or materials. 

Applicable to determining whether groundwater if)ISCd 'from 
the Sitr: for drinking would require treatment to reduce 

conceotmtions 1D levels below the MCLs. Groundwater at 
the site is 110t anticiPatecr to be used. · 
Applicable 1D determining whether wastes are hazardous, and to brine 
sludge in closed RCRA uniL 

Applicable to rancdial activities that involve the management of a 
hazardous waste. 

Applicable to remedial activities that involve the off-site 
transportation ofbazanlous waste. 
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~danf. 
ReqUirement. or 

·Criterion 
Stailclanls for . 
Owners and 
Operators of .. 
Hazardous Waste 
l'realinent, Storage, 
and Disposal 
Facilities 

. ' 
Soil: : . 

• 
TableS 

Site-Specific ARARs 
LCP Chemicals, Inc. Superfund Site 

Feasibility Study 

Description 

~~264;·:~:- .. ·: ~ -··" '.:., .Establ~ the minilmiin sbllldanls 
:SubpartS~ OAK -~ .. ;.and ·fot tbe.IDIIII8gement:of-bazardous 

· dlauiad waste-and includes regulations Cor 
specific land disposal units. 

.40 Oll26B - .. :: . OlaRiea1 . 
~·:(·----~··: 
; . 

. . ·. ·~· .. ., 

Identifies hazardous wastes whicb 
are ~c::tc:d iivm land disposal 
and identifies tmmneut 
n:quiremenls prior to disposal 

M~ Export. .. :Pub&cW 110-414. 
Ban Act (122 STAT. 41Q-

··Establishes· export and 'ftlSII!e ban 
of elemental meccury ~ 

Sarface Water: 
C1eaD Water Act 

· {CWA) 

'4.348) •. 

.; 

Action · . 8l!ld 
dlauicai1 .• 

. spcci5c. 

1Dll1aials. Remediation wastes 
may be exported for 
IRalmcDIIdisposal but not for sale 
or reuse of any.-ecovered men:my. 

Sets standards' for the RStoration 
and· · .IIJI!inteoance . -of cbemica), 
physical imd biological 
cbaraderistics of surface water. 

Nalicinal Polkitant :coCFR..m· .; ' Ac:tioa . ..tm4 Requins penujfs for the discluuge 
Disdiarge ~ . ' : ··. dlcnic.lld of poRIIfaDis fi:om any point soun:e 

· Eliminalion S~ specific into waters oftbe United States 
Wetlllllds aad Costal · :13 CF1t 3~: · LocalioD ·.anil Regulates ~iscl!qe of.dredged or 
Zone: ! ~ ~ .: •. Ai:tiaa.5pec:ifi!: · fill mata'ial into waters of the . 

Sectibn 404 cwA Unitl:d States 
Wetland Permits · -tOO'R23e~J .... Localiail. . · J>nMdes: ..• • wetland · .. permitting 

. · ~ '- · · .,cilie: . -~ . · .requiRinenis fin- actioos in aad 
arOund wetlands and waters of the 
Unitl:d States 

.AppliCable .to mnedial'8dirities dlatlnc:iuae~-Of 
hllantous was11:s, er11a1me11toftmzmdous waste Ill tile site. 

Apptil:abk:1o n:meifial-adiVities tbat .iBdude di!psal 
ofhazmdeas wasles. 

:Appfu:ablc lo oR:IDCIItilil a:tmties 1bsl indadc4fdaiiidimtl, 
Q{f~ dispiJsal of:elemedld mcmuy. 

App!icable fbr seleded temedial.tedmologies(c.g .• 
.smfilce water c1isdlalgc), 1IDd ji01CIItially 8Bi E BS ! cat of 
'Soldb 8laldl Cm:1c. 

~lOrsdllclmchi:IDI:IIIial «cdmotogies(e.&. 
sur&oe water disdaugeoftn:BtledgnNDdwala) 

. .Applicable to lllrDCidillactioas that may ill\toMp'e •lilt 

. >Of .fiB iD Saada Bl:radt Qoeek. 

.Applicab1e .. R:lillllllill aditms'lbat:lll8)' impact wd1alicls 
tiiJd/or plamalllfGffil.in'Soulh!Jnmds Oak. 

• 
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·Standard, Citation or Type 
~airement, or Reference 

Criterion: 
Air: .. 

Permitsimd NJAC7:27~8 Action specific 
eertifiane5 for 
Minor Facilities 

. Ambient Air Quality NJAC 7:27-13 Action and 
Standards chemical 

~ 
specific. .. 

: 
.. ·.· 

Vapor ln1rusion ·· NJDEP Guidance Chemical 
Guidance ' DoCument, MBrch specific· 

2013 

~· ·.-' . · .. 
Groundwater NJAC7:9C:; Chemical 

; Quality Standards specific 

' ·. 
Hazardous and Solid : 

Waste: .NJAC 7:260-S Chemical 
Identification and .. specific 

Listing of Hazardous 
Waste 

Stan(lards for NJAC 7:260-8 Action specific 
Owners and ; 

Operators of 
Hazardous 

Waste Treatment, 
Storage and Di~posal 
Facilities 

Land Disposal. NJAC 7:260-11 Actionmd 
Restrictions chemical 

SDecifiC 
Transportation:of NJAC 16:49 · Acti~n specific 
Hazardous Materials 

• 
TableS 

Site-Specific ARARs 
LCP Chemicals, Inc. Superfund Site 

Feasibility Study 

Description Status 

GOverns permits anl certificates Applicable 
for facilities classified as minor air 
pollution sources. 

Establishes air quality standards for Applicable 
the protection of public health and 
the Preservation of ambient air 
quality. 

Provides· soil vapor, indoor air, TBC 
rapid action, and health department 
notification screening levels 
Lists the maximum permissible Applicable 
levels of contaminants in 
groundwater. 

Describes methods for identifying Applicable 
hazardous wastes and lists known 
hazardous wastes. 

Establishes permit requirements Applicab!e 
and construction and operations 
standards. 

. 

Identifies hazardous wastes that are Applicable 
subject to land disposal restrictions 

Regulates shipping/transport of Applicable 
lumlrdous materials. 

...... ,~.:...: ·.··· .. · 

• 
Comments 

' 

Applicabl_e if the selected reniediation system qualifies 
as a minor air pollution source (e.g., groundwater treatment 
ofVOCs). 

Applicable to remedial ~atives that result in air emissions 
(e.g., groundwater treatment ofVOCs). 

. . 
Potentially applicable depending on ultimate 
~evelopment of the site. 

Applicable to groundwater remedial alternatives. 

' 

Applicable.to detenninin~ whether wastes are hazardous. 

Applicable if remedial activities include the treatment, storage, 
and/or disposal ofha7mdouswaste. 

Applicable if remedial activities include the disposal of 
hazardous waste 

Applicable if action includes off-site transport of hazardous materials 
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Standard, . C"ltafioll Cll' ..• T,.e 
Requiremeat, er ~tm!i-· 

Criterioll 
Solid Waste NJAC7~. ,, Aaioa.,afie. 

Regulations Subclmpll!r I~~ · ; ... ~ 
AndRecyding NJAC1--J 

Sediment -
Guidance for .. ·NJl)EP ~- "Chemiail 
Sediment QualitY Evalualioa . : . Aspeci1ic. 
Evalualioos Tedlllical. Guic1aDce 

· AlllnJSt 2012 · 
.Surfac:e Water: 

·Storm Wata" . • . 'NJAC7:8. ..... ., Adion specific . ., 
~ 

~ 

Surfal:e Wata" - · NJAC7::9B ,. . .chalitSii --· 
Standards ·. spaific: -· 

: 
:. 

Flood lfaz:a An:a · .NJAC7:D ,.. Loat6oa. -Cootrol SIJCICific 
New Jersey NJAC7:14A .. Adimt.atd 
Pollutant Disduqe dlemici! 
Eliminatioa Sysran . ';" -specific 
Rules 

.. 
Treatment WodcS .NJAC-T:I~ ktiaa:lllllt; ... ·. 
Approval : . . ' .d!cmic:a1 .. 

.. spcci1il: 

; Soil: 
' Soil Erosionaad. NJAC ?;I~~J . .t · · ~!ip!Cilie 

Sediment ' 
Cootro 

.. . -

• 
TableS 

Site-Speeifie ARARs 
LCP Chemicals, lac. Superfund Site 

Feasibility Study 

Description Sta1as 

. "R.egula1es IIOlHtaDrdous waste Applicable 
ll1li.D8ganent. 

Establish\!s guidaJic:e for sedimcut lBC 
evalulllion to be used in e&:Oiogiall 
riSk assessment process under Site 
.R.emediatioo l'ro2nm 

:Establishes .. n:quiremcnts for Applica!lle 
managing and con1rolling Sloml 
-=.&om the site.. 
·.sees-~ for the restonttiOD ~ 
·.and maink;nance of chemical, 
physical and biological 
cbarm:la-istics of surfi1A::e water. 

. Controls Jlitd limits clevdopmeot in .i\ppliatt4c 
floodplains 
'EStabliShes · Slandanls for surlila: .Applicable. 
water discharge ror site 
remediation JII'O.iecU. Tabs 
precedcooe over Nalional Pdlution 
Disctuage Elimination System 

40 CFR 122 and liD 
Ri:gulates .. dte .. lliJDStnlction and Rdt:wRt 2tlld 
··~· ·.of .. indUstrial and Appwpiiate 
4otnestie wastewater coUemoa.. 
ClORveyanc:e, 8lld 1mtlmeot 
fiK:ilitics. 

«Cquira controls ,for erosion .and Applicatile 
sedimcut 1niDSpOl1. 

• 
c--'S 

Applicable if lldioniillcluiles gaaa:;diatt« I A '118' ....... 
.ofsoM 1VIISfr:&. 

. 
.t'IIM5esbasis fiJrddmnini~~g:sa1iii!Cd~ 
tor rancdial adioRs 

AJtplir:ab1e if~m: ~ mrRIIIICIIfia1.-'8dMli!s. 

~4D<CICI!ain R:l1lt4ia1 tlldmo1ogies 
(e&.'llll'&c:e ~W~~~er ~).ana potmtia'll)' 
asassmeut of South BnmchCndt. 

.Appilicahle-te .RIIIICifilil adiwilies ill :a ;flood pam. 

Poladiall_y .applialbkif.Rmediil actmlies'iDcllode 
disdaluge to :SUdB.ce wat«. 

Polt:lltially~ifRIIIfllfiat.aativiliasildudca 
ll'eltltDeatplanlw~ wi(bc1isc:~Ja!pt.f'GR1l. 

~ to-OOIIIilnldiarla:tillitics11mtdi!illal6 SBils.. 
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Standard. Citation or Type 
Requirement, or Reference 

Criterion ' 
Remediation NJAC7:26D Chemical 
Standards specific 

: 

Wetlands and Costal 
Zone: NJAC7:7A Location 

Freshwater Wetland specific 
Protection Act Rules 
Coastal Permit NJAC7:7 Location 
Program Rules specific 

Other: 

Technical NJAC7:26E Action specific 
Requirements for 
Site Remediation 
Well Construction NJAC7:9D Action specific 
and Maintenance, 
Scaling of 
Abandoned Wells 

• 
TableS 

Site-Specific ARARs 
LCP Chemicals, Inc. Superfund Site . 

. Feasibility Study 

Description ·status 

Soil site-specific cleanup levels. Applicable 
Includes guidance on development 
of impact to groundwater soil 
remediation standards. 
Regulations also include 
remediation standards for 
groundwater and surface water. 

Establishes requirements for the· Applicable 
protection of tieshwater wetlands. 

Establishes requirements for the Applicable 
protection of coastal areas. 

Specifies requirements for remedial Applicable 
activities within New Jersey. 

Specifies requirements for Applicable 
installation and abandonment of 
we Us. 

• 
Comments 

Provides soil,. groundwater, ·and surface water cleanup objectives. 

Applicable to remedial actions that affect wetland areas, such as 
adjacent to South Branch Creek. 

Applicable to remedial actions that occur within a coastal zone. 
Coastal zone (CAFRA) is not present adjacent to the site, however, 
waterfront development n:quirements would apply. 

·• 
State program for implementation of remedial activities and· 
part ofLi~ Site Remediation Professional program. 

Applicable to remedial action that involve construction or 
abandonment of wells. 

< .. 

:;·· 
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APPENDIX Ill 

ADMNISTRATIVE RECORD INDEX 
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-689020 

101S50 

101551 

113600 

113593 

~3596 

U3597 

Sb Nome: LO' CHEMICALS INC. 
CEIIQJS ID: Klll879303020 

OUID: 01 
SSID: 02HU 

Action: 

DacDal8: llllo: 
08120/1XJ13 COMPREHENSIVE ADMINISIRAnVE 

RECORD INDEX FOR OUl FOR 'INE LO' 
CHEMICAlS INCORPORA'IB) SITE 

Ull-41-41 LO' CHEMICAlS, INC. SITE, 
OO:OO:CIO.O ADMINISfRAnVE RECORO FilE, INDEX OF 

DOOJMENTS. 
Ull-41-41 LO' CHEMICAlS, INC. SITE, 
OO:OO:CIO.O ADMINISfRAnVE RECORD FILE UPDATE. 

. INDEX OF DOCUMENTS. 
1!J111/1!185 Report:-ry-farRCRA 

Comocll¥o Action l'hllmn. GAF 1.1m1er1. 
Dupont Rd. Foot of Wood A>lo. linden, 
Union County, NJ, pnpaml brtho 
Division of-Manqelnent..llun!ou 
of-...scus Waste Plannlftl & 
Classlfbtlorl. pn!piiNIL 

09/11911994 -IDF!Ie,U.S.EPA, Re&lonO,. 
from Mr. NlckMolrll>let. CHMM, 01>-
SeeM Coo-. TechnlcaiSu-rt 
5e<tlon, U.S. EPA, Rqlon 11. re: Removal 
Site Evaluation far LO' Corp. (U"""" 
ChemlcalsONI PlostlcoL DMslon of 
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CHRIS CHRISTIE 
Governor · 

KIM G!JADAONO 
Lt. Governor 

M~. Walter Mugdan, Director· 

"bde Df ~efu a1ufi2Q 
DEPARtMENT OF ENVIRONMENTAL PROTECTION 

.SITE REMEI)IATION 
Moil Code 401-06. 

P. 0. Box 420 . 
Trenton, N~w Jer~y 08625-0420 

Tel. #1: 609·292·1250 
F'IIX. #: 609-777•1914 

FEB 19 2014 

Emergency .and Remedial Response Division 
USEPA-Region 2 
290 Broadway, Floor 19 
New York, NY 10007·1866 

Re: LCP Chemicals, Inc. Supertund Site 
R'ecord of Decision 

Dear Mr. Mugdan: 

BOB MARTIN 
Commiuioner 

The New Jersey Department of Environmental Protection (Department) ~ompleted itS review 
of the "draft Record of Decision, LCP Chemicals, Inc, Superfund Site, Unden, Union County, 
New Jersey" prepared·by the U.S. Environmental Protection Agency (EPA) Region II In 
Decem be~, 2013. The Department conc~rs With the proposed concept of in-situ stabilization of 
the free mercury to a depth of free mercury of 17 f~et which Include$ a m~;~lti-l~yer c;ap, shc:lllow 
ground w.ater treatment system, groundwater monitoring and the removal. of ~ntamlnated 
sediments in North Off-Site Ditch and the lower part of South Branch Creek. However, the 
Department cannot concur with the full remedy for the following reasons: 

. ... ,, :· .: ... .. . 

• A treatability study of the in-situ stabilization technology was not performed to 
determine If the technology would be effective at the LCP $lte for the sj:!le~ed remedy· 
or the first contingency remedy of treatment tp 6. feet. In addition, it has not been 
determined If there are any obstructions at depth which might hinder ln~sltu 
stiilbilization to 17 feet. 

• The Department's position is that the contingency remedy should be excavation and off
site disposal of the free mercury (Alternatlv!i! 58). While costly, this alternative appears 
implementable. Containment alone, which is one of the proposed contingencies, does 
not address the free mercury. 

• The draft ROD states that EPA .will determin·e dean-up levels for the sediments tha.t are 
consistent with existing levels In the Arthur .Kill (i.e. background) or the pr:eiiminary 

New Jers•y Is 1111 Equal Opportunity Emplo)~' ' Prinlrd 011 Rlcycled P~r and R6c:yclable 
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remediat1on .soals determined for the site; If they are higher. EPA has indicated that 

additional data will' not be collected to determine the.sediment clean-up level. The 
Department position Is that suffiCient data has not been collected in the Arthur Kill to 

~etermine background. Once background is determined, additional delineation and 
pQssibly remediation may be necessary in the Arthur Kill. 

11'1 conciuslon, ·for the reasons listed ·above, the Oepartment does not concur with the selected . 
remedy· in the December 2013 dr!lft Record of-Decision. If you have any questions, please 

contact me . 

c: Jon .Gorin, USEPA 

~:d~~•B.rm~./.NJ.P.~.p;~:j 

'. 

\ 
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INTRODUCTION 

APPENDIXV 

RESPONSIVENESS SUMMARY 
LCP Chemicals, Inc., Superfund Site 

linden, New Jersey 

This Responsiveness Summary provides a summary of the public's comments and concerns regarding 
the Proposed Plan for the LCP Chemicals, Inc., Superfund Site's preferred remedy, and EPA's responses 
to those comments. All comments summarized in this document have been considered In EPA's final 
decision for the selection of remedial alternatives for the Site. 

This Responsiveness Summary is divided Into the following sections: 

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS: This section provides 
the history of community Involvement and Interests regarding the Site. 

II. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS, CONCERNS AND 
RESPONSES: This section contains summaries of oral comments received by EPA at the 
public meeting, EPA's responses to these comments, as well as responses to written 
comments received during the public comment period • 

The last section ofthis Responsiveness Summary includes attachments, which document public 
participation In the remedy selection process for this site. They are as follows: 

Attachment A contains the Proposed Plan tha~ was distributed to the public for review and 
comment; 

Attachment B contains the publlc.notlces that appeared In the Home News Tribune; 

Attachment C contains the transcripts of the p·ubllc meeting; and 

Attachment D contains the written comments received by EPA during the public comment 
period. 

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

On August 21, 2013, EPA released the Proposed Plan and supporting documentation for the proposed 
· remedy to the public for comment. EPA made these documents available to the public In the 
administrative record repositories maintained at the EPA Region 2 office (290 Broadway, New York, New 
York) and the Linden Public Library (31 East Henry Street, Linden, New Jersey). EPA published a notice of 
availability of these documents In the Home News Tribune newspaper on August 21, 2013. EPA opened 
a public ·comment period which ran from August, 21 2013, until September 20, 2012. Due to a request 
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for a public comment period extension, on September 17, 2013, EPA extended the public comment 
period to October 21, 2013. · 

On August 21, 2013, EPA held a public meeting at the Tremley Point Recreation Building, In Linden, NJ to 
inform local officials and Interested residents about the Superfund process, to present the preferred 
remedial alternatives for the Site, solicit oral comment, and respond to any questions. 

II. COMPREHENSIVE SUMMARY OF MAJOR QUES!IONS. COMMENTS. CONCERNS. AND 
RESPONSES 

PART 1: Verbal Comments 

This section 'summarizes comments received from the public during the public comment period along 
. with EPA's responses. 

A. SUMMARY OF QUESTIONS AND EPA's RESPONSES FROM THE PUBLIC MEETING CONCERNING 
THE LCP CHEMICALS INC. SUPERFUND SITE 

A public meeting was held August 28, 2013, at 7:00 p.m. in the Tremley Point Recreation Building, in 
Linden, New Jersey. In addition to a brief presentation of the investigation findings, EPA presented the 
Proposed Plan and preferred alternative for the Site, received comments from meeting participants, and 
responded to questions regarding the remedial alternatives under consideration. Attachment C Includes 
the entire transcript of the public meeting . 

A summary of comments raised by the public following EPA's presentation is presented below: 

Comment #1: One commenter asked what PTW stood for. ·· ·l. . 

EPA Response: Principal threat waste, which is the area on Site with visible mercury in soil. 

Comment #2: One commenter asked whether the local sewer authority can handle the overburden 
groundwater discharge. 

EPA Response: Since it will not be a lot of water, EPA expects that the sewer authority can easily handle 
the discharge. Also, if they say they cannot accept the water, there are other options such, as treating It 
at the adjacent GAF site. 

Comment #3: One commenter asked where the mercury, once ~emoved from the water, would be sent. 

EPA Response: The mercury in the groundwater is at a low concentration, so there would not be much 
mercury removed from the water. Whatever mercury is removed will be disposed of with the sludge by 
whatever method the selected facility (e.g., sewer authority) uses to dispose of waste. 

Comment #4: Once commenter asked If the plan Is to simply bury the contaminated soil. 

EPA Response: No. Some soil (the PTW) will be treated and contained on Site. Other soil, with high 
levels of mercury but not considered PTW, will also be contained • 
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Comment #5: One commenter pointed out that in its presentation EPA referred to a risk number and said 
It was over a hundred which Is high, and should be less than one. What Is It a hundred of? · 

EPA Response: The number Is based on a human health risk calculation for non carcinogens called a 
"hazard Index." One is an acceptable number, anything above one is unacceptable. The hazard index at 
the site Is 190. This Is for the quantifiable soli concentrations, not the PTW which Is hard to quantify. 
However, EPA believes that the HI for PTW would be substantially higher than 190. In brief, If someone 
were working on the Site they would be exposed to an unacceptable level of risk. 

Comment #6: One commenter asked what a geosynthetlc membrane Is and whether It Is Impermeable. 

EPA Response: A geosynthetic membrane is essentially a thick piece of plastic. It Is commonly used at 
hazardous waste sites and landfills. In general, the cap will probably consist of a base aggregate, the 
membrane, some stone, soil and grass or perhaps asphalt. The geosynthetic membrane Is basically 
impermeable and is in compliance with New Jersey regulations. 

Comment #7: Several commenters asked If the remedy, combined with the proposed Impermeable cap 
on a nearby property would Increase floodwater problems in the area. 

EPA Response: The EPA staff at the public meeting were not aware of the other cap the commenters 
were discussing. However, caps are impermeable and issues like rainwater drainage need to be 
addressed during the design phase. The rainwater running through the stone on top of the cap will not 
be contaminated, so run-off options could Include discharge to the Arthur Kill, for example. The final 
design would ensure that run-off does not cause additional flooding problems in the area. 

Comment #8: One commenter asked what happens If the responsible parties decide they do not want to 
pay for the selected remedy ond instead they decide tci select the less expensive option. 

EPA Response: The responsible parties do not select the remedy. EPA makes that choice arid we ask the 
parties if they want to implement EPA's selected remedy. The parties typically respond positively, 
because they believe they can do it more effectively and cheaper than EPA. If they refuse, EPA has 
various enforcement options it can consider. 

Comment #9: One commenter asked about the barrier wall's location, what It's going to be made of and 
how high will It be. 

EPA Response: EPA can tell where the barrier wall will be, but EPA has yet determined what it will be 
made of. The wall be Installed around the Site, and It will be tied to the glacial till layer. The decision on 

. what it will be made of will be part of the remedial design process, and subject to EPA approval. 
Typically, barrier walls are made from steel sheeting or bentonite however EPA can accept other options 
that will hold contaminants on Site. The wall will be below the ground, ~ it will not be visible from the 
surface. That will make it easier for the Site to be reused In the future. 

Comment #10: One commenter asked If the su/fur/me;cury treatment process has been d~ne elsewhere. 

EPA Response: The process has been recently been tested at other sites, like the Mercury Refining Site 
in upstate New York. A pilot study Is being performed at that site, as we will be performing one at this 
Site. EPA researchers have confirmed that, chemically, the process should work. The main issue at the 
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Site is the type of soil we will need to treat. The soil is mainly fill and rubble, where effective mixing will 
be difficult. That is an engineering issue that will be addressed during the pilot study. 

Comment #11: One commenter asked to see the NRRB comments and the responses. 

EPA Response: The NRRB stands for the Natioo.al Remedy Review Board. The NRRB reviews proposed 
Superfund cleanup decisions that meet cost-based review criteria to a5sure they are consistent with 
Superfund law, regulations, and guidance. After each review, the.board prepares a ·memo with their 
findings and recommendations to the region. 

The NRRB memo and Region 2's responses can be found at the following: 
http://www.epa.gov/superfund/programs/nrrb/pdfs/LCP Memo.pdf 
http://www.epa.gov/region02/superfund/npl/lcpchemicals/pdf/lcp nrrb region 2 response memo.PD · 
f 

Comment #12: One commenter wanted to know if the risk assessment was done prior to Superstorm 
Sandy, and several commenters wanted to know if the Trem/ey Point area has been tested after the 
storm to see if contaminat?on in the Arthur Kill or South Branch Creek affected the area. The commenter 
wondered whether the residents in the area should. be concerned. 

EPA Response: All the investigatory work was done prior to the Storm. EPA is not aware of anyone who 
has tested the area for effects from the Storm. EPA believes it is unlikely that contamination was 
spread from the Site,· even due to Superstorm Sandy's surge. The reason is that the mercury has stayed 
in place for over 30 years, including during other storm events, such as Hurricane Gloria and the 1992 
Nor' easter. EPA will consider sampling a few adjacent properties to determine if Site contaminants may 
have migrated. .• · , . 

Comment #13: One commenter wondered if there was a reason to clean up the Site if it doesn't ·affect 
the community. 

EPA Response: Under the Superfund land, EPA has the authority to cleanup sites that pose a current or 
potential future risk to human health and the environment. There are several reasons to address Site 
contamination such as to: allow future reuse of the Site for industrial purposes; prevent additional 
mercury from entering the Arthur Kill; and prevent additional mercury from entering the atmosphere. 

Comment #14: One commenter asked if the people who caused this will be profiting from the cleanup by 
having their property reused and are the vapors from the mercury putting people are risk. 

EPA Response: The owner has abandoned the Site. The owner Is the Hanlin Group. EPA expects 
someone will take o.ver the Site and redevelop it. EPA has Identified an entity that has responsibility for 
the Site, and they are paying for it. However, they do not own the property. 

' Data collected on Site, even during hot days when vaporization is highest, do not show an unacceptable 
risk to the community from atmospheric mercury migrating from the Site. 

Comment #15: One commenter asked the name of the entity paying for the cleanup and whether they 
own the Site • 
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EPA response: Originally It would been LCP, however their liability was passed to ISP and now it Is with 
Ashland Chemical. To date, ISP and Ashland have paid for the remedial work. While Ashland Is 
responsible for the Site cleanup, it does not own the property. 

Comment !f16: Several commenters asked how Ashland became responsible. 

EPA Response: Typically what happens Is one company buys another company or a piece of another 
company. As part of that purchase, they have to take over certain liabilities, such as cleaning up a 
Superfund site. 

Comment: On~ commenter asked if EPA considered open space or recreation areas for the Site. 

EPA Response: No. The Site is located in an industrial area, surrounded by sites being used or planned 
to be used for industrial purposes. The Site has limited access. EPA recognizes the remedy will impact a 
limited area of wetlands near the South Branch Creek. To address this impact, wetland remediation and 
mitigation will be implemented. 

Comment 18: One commenter asked if the Army Corps or EPA will be remediating the wetlands. 

EPA Response: EPA Is not sure at this point who would be doing it, however EPA expects that the 
responsible party will be paying for the wetland~ remediation. 

Comment 1#19: One commenter asked who Is pollcing'the Site, and why the pollution wasn't stopped 
earlier. 

EPA Response: EPA is the lead regulatory agency in charge of the Site. There are a number of reasons 
why this Site has taken so long to r~ach this point. One key Issue is the technical complexity of analyzing 
solutions to address the Site's principal threat waste. 

Comment #20: One commenter asked who has been Investigating the adjacent sites, such as the El du 
Pont property. 

EPA Response: EPA doesn't know who has been investigating those sites. Since they are apparently 
covered or capped, they are further ahead in the remedial process than LCP. 

Comment #21: One commenter asked how the stabilization will be Implemented, and how deep will the 
remediation go, and will vapors have to be collected. · 

EP~ Response: The remedy has not been designed yet, but EPA expects the stabilization will 
incorporate mixing the sulfur and PTW In place. A key question is the amount of sulfur needed per 
volume of soil. EPA expects to go full depth, as much as 17 feet. However, there is a lot that remains 
unknown about the depth and the types of debris or pilings that will be encounter. If going to a depth 
of 17 feet cannot be accomplished, EPA has proposed a contingency to go down to 6 feet. That 
contingency depth will still address the majority of the visible mercury. A decision on·the need for vapor 
collection will be made during the design. 

Comment #22: One commenter asked about the legal instrument EPA will use to compel the PRPs to 
perform the remedy especially when the PRP has changed • 

5 

R2-0062952 



• 

• 

EPA Response: When ISP sold a portion of their company to Ashland, the responsibility to perform the 
Site Investigation and feasibility study- per an Administrative Order on Consent- went with it. After 
the ROD Is signed, EPA will offer Ashland the opportunity to perform the remedy through a Consent 
Decree. EPA expects they will perform the remedy. 

Comment #23: One commenter asked if the sulfur could convert some· chemlcqlln the soils into a 
chemical that's hazardous. 

EPA Response: EPA does not expect it will happen and EPA will be monitoring the air during the work 
phases. 

Comment #24: One commenter asked what happens with the mercury in the building, and if there are 
other chemicals In the building. 

EPA Response: A key to the design 1:»nd remedial action will be dust and vapor control during demolition 
as the buildings' porous material is likely heavily contaminated with mercury. The dust/vapor control 
processes used for buildings demolition are pretty well known a net EPA does not expect to find high 
levels of contaminants aside from mercury. 

Comment #25: ·one commenter mentioned that he did a de.molltion project at a site that had used 
mercury and found the bricks were heavily contaminated with mercury, and vaporization became an 
issue during hot weather. They stopped work and decided to walt until winter.. The commenter also 
asked where the bricks from the LCP Site would be sent. The commenter was concerned that crushing 
the brick would release more mercury vapor. Further, the commenter asked if EPA would consider doing 
the mixing under a bubble or some type of spring form. 

EPA Response: EPA noted the same sort of experience- high levels of mercury in·porous brick- during 
the demolition of a building at a Superfund site in Hoboken, New Jersey. The bricks from L.CP's buildings 
will be treated with sulfur and placed under the cap. EPA recognizes that crushing the brick could · 
release vapor to an unacceptable level, therefore the design will have to account for and prevent that 
possibility. EPA will consider doing the work inside a temporary structure. 

Comment #2&: One commenter asked how. long the project will take and if it will be done in all seasons. 

EPA Response: EPA expects the work to go on all year. EPA believes it will take a year and a half for the 
. pilot study, a year for the design, and another year and a half to two years for the construction work to 

be completed. 

Comment #27: One commenter asked If there was an estimate of the amount of mercury that may have 
vaporized from the Site over the last thirty years. 

EPA Response: EPA has never made that estimate, but recognizes that vaporization has and continues 
to occur, which is why EPA would like to implement the remedy as soon as possible. 

Comment #28: One commenter asked how EPA predicted the land use for the risk assessments when 
there Is no land owner. · 
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EPA Response: For the risk assessments, EPA assumed the land use would be commercial/Industrial, 
which is what the land is currently zoned for. If the Site were to be used for residential purposes, the 
risk assessment would have found a greater potential risk. Either way, EPA would have decided that the 
risk posed by the Site needed to be addressed. 

Comment #29: One commenter asked what EPA would have done if this were In a residential area. 

EPA Response: EPA only considered current and potential future uses for the Site, which does not 
include residences. ' 

COmment #30: One commenter asked what would happen if during the remedial phase a storm floods 
the site. 

EPA Response: Based on the nature of mercury, it is unlikely to spread much even during a storm such 
as Superstorm Sandy. However there will be some contingencies built into the design of the 
remediation, just in case a hurricane or nor' easter hits w~ile work is underway. 

Comment #31: One commenter asked If, In the future, all water entering the LCP site during rain events, 
will discharge to the Arthur Kill. 

EPA Response: EPA cannot say that the all the stormwater on Site will eventually discharge to the Arthur 
Kill. However, the requirements of a New Jersey storm water permit would have to be met by the final 
design . 

Comment #32: One commenter asked if the South Branch Creek and Northern Of/site Ditch are going to 
use dl/ferent cleanup standards due to their proximity to the Arthur Kill. The commenter also expressed 
concerns that EPA's proposed remedy was Inconsistent with EPA's approach to other areas impacting 
Raritan Bay, where cleanups are performed to prevent further contamination of the Boy. The 
commenter indicated he was not just concerned about mercury, but also benzene, etc. 

EPA Response: Unlike soil, there are no promulgated standards in New Jersey for sediments. In some 
cases National Oceanic and Atmospheric Administration screening levels are used for sediments. Those 
levels are very low. If EPA were to clean up to that level, the sedim~nts would be re-contaminated.by 
the Arthur Kill over a few tide cycles. Therefore, EPA decided to clean the Creek and Ditch to levels 
consistent with those found In the Arthur Kill. Cleanup of the Creek and Ditch will achieve contaminant 
levels far below levels currently found in the sediments. This cleanup will interrupt sources of mercury 
from the Site into the environment. Benzene and the other contaminations in the overburden 
groundwater will be contained, pumped and treated. 

Comment #33: One commenter asked about a 2002 state bill that required a mercury alert notice 
through~ut the areas, and whether there has been compliance. The commenter indicated that this bill 
would require signs to be posted In every medical office. 

EPA Response: EPA does not regulate or enforce that state law. EPA's focus is the Site remediation. 

Comment #34: One commenter asked how EPA plans on containing contamination during the 
remediation that is on worker's feet or on trucks running through the neighborhood . 
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EPA Response: That Is a concern on nearly every site cleanup; and• is addressed through a site-specific 

health and safety plan. Rules will be in place for people and equipment entering "exclusion zones" and 

being cleaned of waste before exiting those zones. 

Comment #35: One commenter asked about the mercury ban. 

EPA Response: The mercury ban refers to a restriction In the United States, which prevents movement 

of elemental mercury across our International borders. · 

Comment #36: One commenter asked whether there are birds at the· Site eating the contaminated crabs 

and fish. 

EPA Response: Yes, however, unlike crabs and fish, bird tissue was not sampled. Nevertheless, 

modeling performed during the risk assessment demonstrated that there is an unacceptable risk to 

birds, Insects and small mammals from the Site contamination. · 

Comment #37: One commenter asked about endangered species in the wetlands. 

EPA Response: There is no evidence of any. fed.er.~lly endangered species on the Site. However, as part 

of the remedy, EPA will interrupt exposure to Slt.e contaminants for all species of birds. EPA will be filling 

In some wetlands on Site but rebuilding them in. an area more Inviting to wildlife. 

Comment #38: Several commenters asked if there was a government agency that could sample the 

homes. 

EPA Response: EPA will attempt to find someone who can answer this request, and if found we will put 

that Information up on EPA's website for the Site. EPA notes the concern residents have Is not just from 

the Site, but rather from the water from the Arthur Kill and other· local water bodies that may have 

impacted their homes. 

Comment #39: One c.._ommenter asked if the Site might be passed to the NJDEP. 

EPA Response: EPA does not expect that to happen, but if it does EPA and NJDEP will announce it 

publlcally. 

Comment #40: One commenter asked whether the 32,000 cubic yard. estimate of buildings was their 

actual space or the amount of total expected debris. 

EPA Response: That Is he estimate for the tota,l ;~mo1,.1nt of.~ullding material debris expected once the 

buildings are demolished. ' · 

Comment #41: One cammenter asked since the ban went Into effect, is EPA doing any kind of work for 

mercury extraction as a remediation method. Meaning, if something were to come up in 2 or 3 years, 

could EPA use that instead of the proposed stabilization approach? 

EPA Response: EPA did a thorough search and could not find a practical technology for treatment, aside 

from the one proposed. However, if something were developed over the next few years, EPA will look at 

it. EPA can change a remedy If appropriate. 
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Comment 1142: One commenter asked for a realistic timeframe to begin the remedial action, and 

whether EPA believes the ROD will be Issued in 2013. 

EPA Response: Optimistically, remediation is likely to start approximately four years after the ROD is 

issued. At the meeting, EPA state an expectation that the ROD would be Issued In 2013. 

Comment 1143: One commenter asked if EPA considered doing the South Branch Creek remedy while 

performing the treatability studies. 

EPA Response: Remedlating the South Branch Creek as an Interim remedy was an Idea put forth by the 

responsible parties during the remedial investigation. After discussions with NOAA and the State, EPA 

decided to wait until the ROD is issued. However, EPA will consider performing the sediment cleanup 

while the pilot studies for soils are underway. 

Comment 1144: One commenter asked if study results would be accessible during the RD and RA phases: 

EPA Response: The studies will be made available on-line and EPA will have other public meetings or 

availability sessions to explain results or findings. 

Comment #45: One commenter asked if hard copies could be sent to the library as she had difficulty 

accessing the information off the discs • 

EPA Response: libraries generally prefer di~cs, as the RI/FS documents take up an enormous amount of 

shelf space. EPA will meet ·with the Linden librarians to make sure the electronic documents are 

accessible. 

Comment #46: One. commenter asked whether mercury levels wlff increase by the time the remedy 

starts. 

EPA Response: No, the Site production is shut down, so there is currently no source adding mercury to 

·the soils or sediments. . . 
Comment #47: One commenter asked whether the PRPs are responsible for anyone impacted from 

cons~ming contaminated fish caught in the Arthur Kllf. 

EPA Response: The LCP Site is one of several other sources of mercury to the Arthur Kill, and a limited 

amount of mercury is still migrating to the Arthur Kill from LCP. Therefore, EPA.would prefer to have 

the remediation completed as soon as possible. 

PART 2: Written Comments 

Comments from Edison Wetlands Associations et al.: 
Comment #1: Consistency In Superfund Cleanups: LCP Chemicals has been a responsible party at other 

Superfund sites, and therefore, the selected remedy must be consistent with cleanup remedies. LCP 

Chemicals had contaminated a similar site In New York adjacent to the Onondaga Lake. The former 

Linden Chemical and Plastics (LCP) site was a major source of mercury contamination in Geddes Brook, 
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Nine Mile Creek and Onondaga Lake. As part of the site remediation, more than eight tons of mercury 
was removed from the plant property. Additional upland sites, for which there are other responsible 
parties, are also In various stages of remediation. As of 2010, Records of Decision (ROD) have been 
signed for cleanup plans at eight Superfund subsltes. http://www.dec.ny.gov/chemlcal/8668.html We 
strongly recommend that USEPA select Alternative Sa/b (Removal and off--site disposal of the Principal 
Threat Waste and contaminated building debris).• This remedy selection Is consistent with other remedy 
selections like the Geddes brook, Nine Mile Creek and Onondagti Lake cleanup. The current proposed 
plan contains significant deficiencies In the protectiveness to human he.alth and the environment • 

... ' 
The choosing of Alternative Sa/Sb would provide the best of the possible remedies proposed as well as 
provide consistency with the cleanap of LCP's Superfund Site mercury contamination In Geddes Brook, 
Nine Mile Creek and Onondaga Lake. As part of the site remediation, more than 8 tons of mercury was 
removed from the plant property. This important regional resource in the Arthur Kill is no less important 
than the cleanup of Geddes Brook, Nine Mile Creek and Onondaga Lake. 

Alternative Sa/b is the only alternative that offers long--term protection from these hazardous wastes 
that dlre.ctly threaten human health and the environment and also provide permanent cleanup of the 
Principal Threat Waste (PTW) at LCP Chemicals Superfund Site. Cleanup of the PTW is one of the decision 
making tools used by the USEPA to decide on the Superfund selection remedy process and its ARARs. 
Only Alternative Sa/b addresses the PTW and provides a permanent cleanup of PTW, mercury, which Is a 
direct threat human health and the environment. Along with the selection of Alternative Sa/b we also 
want additional mercury cleanup in the sediments that bio-accumulate In wildlife and biota . 

EPA Response: The Site to which the commenter refers is the LCP Bridge Street site, located near 
Syracuse, NY. The remedy at the LCP Bridge Street site called for treatment of the PTW soils through soil 
washing. As explained in the feasibility study and this ROD, due to the nature of the Site's fill, soil 
washing would not work at the LCP Linden Site. Also, It should be noted that the eight tons of mercury 
recovered from soil at Bridge Street. went into the commercial market. As of January 2013, federal 
agencies are prohibited from selling or distributing elemental mercury under their control or 
jurisdiction. So even if soil washing were technically. feasible at the LCP Linden. Site, it would be 
administratively impracticable to select the treatment approach used at the Bridge Street site. 

The LCP Bridge Street site treated a portion of its contaminated soil, specifically the PTW, through soil 
washing. LCP Linden will treat a portion of its contaminated soils, the PTW, through in-situ stabilization. 
At both sites, treated soils as well as untreated contaminated soils/sediments are contained on site. 
Like the LCP Linden Site's selected remedy, the LCP Bridge Street-site's containm'ent uses a barrier wall 
and an impermeable cap. Therefore, fundamentally the LCP Bridge Street site remedy is similar to the 
remedy selected for LCP Linden, the key difference being the Bridge Street site remedy treated a portion 
of the soils ex-situ through soil washing, while LCP Linden Site remedy will treat a portion of the soils in
situ through stabilization .. 

The Geddes Brook and Nine Mile Creek are small water bodies containing mercury contaminated 
sediments. Those sediments· are being excavated and placed under the LCP Bridge Street cap. This is the 
same approach selected for the Northern Off-Site Ditch and bottom third of the South Branch Creek of 
the LCP linden Site. Again, the remedies to which the commenter referred are similar to the remedy 
selected at LCP Linden. · 

Alternative Sb is not similar to the remedy at the LCP Bridge Street ste. Rather than treatment, . . . 
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Alternative Sb ~ailed for excavation and off-site disposal of the PlW soils. Alternative Sb was not 
selected for a number of reasons, such as cost and increased short-term impacts to the community. 
More importantly, EPA also found that there Is a lack of disposal options for soils with visible mercury. 
land disposal of soil containing elemental mercury concentrations of over 260 ppm (i.e., all the PlW) is 
prohibited by the RCRA Land Disposal Restrictions (LOR). Under the LOR, the soils would have to be 
treated, using high-temperature mercury recovery, before disposal. Once recovered from the waste, 
elemental mercury has typically been returned to the commercial market as product. 

While there are facilities in the United States that can accept and treat soil containing greater than 260 
ppm of mercury, none of them could handle the amount of PTW soil requiring treatment at the LCP 
Site. EPA located only one North American facility (Stablex in Canada) that may be able to handle the 
quantity of PTW at LCP. However, the facility was not able to say for certain that they could handle the 
mass. 

Comment #2: NOAA Policy: According to a March 2004 National Oceanic and Atmospheric 
Administration (NOAA) report, under "Threats and Contaminants Preliminary sampling of soli, surface 
water, and sediment", it revealed elevated levels of mercury, and other metals. Site contaminants are 
potentially impacting the Arthur Kill, which is used for recreational boating and fishing. The peregrine 
falcon, northern harrier, great bfue heron, and little blue heron, all state:...-listed species, are reported to 
either breed or hunt in the salt marshes near the site. Prall's Island, located approximately 1,000 feet 
east of the mouth of the South Branch Creek, Is a breeding area and rookery for some of these birds. In 
1990, the New Jersey Conservation Foundation and the NJ Audubon Society, conducted an inventory of 
the river in which they Identified around 200 bird species Including nearly 90 species that breed in this 
area. 

Alternative 4b violates Notional Estuary Program that was established by Congress in the 1987 
amendments to the Clean Water Act. Its purpose is to promote the development and Implementation of 
comprehensive management plans for estuaries of national significance that ore threatened by pollution. 
At the request of the governors of New York and New Jersey, USEPA accepted the New York--New Jersey 
Harbor & Estuary into the National Estuary Program in 1988. Since that time, It has been on effective 

· partnership for advancing regional efforts to achieve the. goals of the Clean Water Act for fishable and· 
swimmable waters throughout the nation. 

USEPA's selection of Alternative 4b also violates NOAA's policies on cleaning lip and restoring sites in 
New Jersey. The Office of Response and Restoration's Coastal Protection and Restoration Division 
(OR&R/CPRD) partners with other agencies and responsible parties to ensure that waste site cleanups 
not only reduce risk, but also restore natural resources and Improve the quality of the environment. 
NOAA Coastal Resource Coordinators (CR,s) get Involved early in site cleanups to: 

• ensure that ecological assessments and the entire cleanup process evaluate and mitigate any 
risk to sensitive species and habitats; 

• .Incorporate environmental restoration Into cleanup actions; 

The New Jersey Resource Trustees, which Includes the USEPA as a member, states the following In Its 
mission: 

Protecting and Restoring Coastal and Marine Resources: NOAA's Coastal Protection ~nd 
Restoration Division (CPRD) protects and restores natu~al resources in marine and coastal 
environments that are affected by hazardous waste sites. NOAA Coastal Resource Coordinators 

11 

R2-0062958 



• 

• 

• 

(CRCs) work with the U.S. Environmental Protection Agency (EPA), the State of New Jersey, and 
other trustee agencies to identify risks to natural resources, recommend site cleanups that 
protect habitat and wildlife, and design projects to restore Injured resources and habitats~ . · 

. 
USEPA must choose Alternative 5 alb or they will violate their mandate, through the Congressional 
National Estuary Program and the Federal Clean Water Act, to protect coastal resources. 

EPA Response: A NOAA Regional Resource Coordinator (formally known as a Coastal Resource 
Coordinator) is represented on EPA Region 2's Biological Technical Assistance Group (BTAG), which 
reviewed and commented on the Site's Investigations, including ecological risk assessments, through a 
multi-year iterative process. NOAA has not indicated that the selected remedy's containment of 
contaminated soils and groundwater would fail to comply with any NOAA policies. 

The Harbor Estuary Program's (HEP) Comprehensive Conservation and Management Plan and the 
subsequent 2011-2015 HEP Action Plan seek to reduce toxic contamination to the estuary through a 
variety of actions, Including Superfund site cleanups. Mercury Is one of the toxlcs of concern for HEP. 
Since the selected remedy will protect human health and the environment In part by reducing mercury 
contamination to the estuary, it is consistent with the National Estuary Program in general and the HEP 
specifically. 

Comment #3: Mercury Contamination in the Arthur Kill Estuary: The contamination that has occurred on 
the LCP Chemicals Superfund Site Is of regional importance to New Jersey's water!Nays and its 
ecologically sensitive receptors found in the Arthur Kill Estuary and on the receivif!g end of the Raritan 
Bay. Due to the proximity of this site to the Arthur Kill and a residential neighborhood, it is of cr~tical 
Importance to properly remedlate this site and remove all contamination found on site. The Arthur Kill is 
currently one of the most heavily contaminated bodies of water found in New Jersey and will continue to 
be unless action to reduce any further contamination is taken. 

This violation of protecting America's waters has led to the poisoning of biota that Is found in the Arthur 
Kill and has allowed contaminants such as mercury, arsenic, polychlorinated biphenyls (PCBs), polycyclic 
aromatic hydrocarbons (PAHs), volatile organic chemicals (VOCs), chlorobenzene, benzene, and other 
contaminants ·to enter the food chain. Fully cleaning up the PTW from LCP Chemicals Superfund site 
would demonstrate USEPA's mandate to protect human health and the environment Is still a core 
principle of the Superfund Progr.am. · 

Extensive research has been done on mercury and results were found that in fetuses, infants, and 
children, the primary health effect of methylmercury Is Impaired neurological development. 
Methylmercury exposure in the womb, which can result from a mother's consumption of fish and 
shell/ish that contain methylmercury, can adversely affect a baby's growing brain and nervous system. 
Impacts on cognitive thinking, memory, attention, language, and fine motor and visual spatial skills have 
been seen in children exposed to methylmercury in the womb. 

The LCP Chemicals Superfund site and Its PTW have contributed to the contamination of the Arthur Kill 
Estuary. This ongoing contamination has become so problematic that the New Jersey Department of 
Environmentcll Protection (NJDEP) & the Department of Fish and Wildlife have restricted the 
consumption of fish and crabs due to the overwhelming contamination of the biota found in the water. 
This is a clear violation of the Clean Water Act of 1972 and a violation of the Public Trust Doctrine which 
were passed to ensure the protection .of America's waters and access to the water by the public. While In 
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theory thi$ restriction would provide some protection of public health, the majority of those directly 
impacted don't speak English and those whose cultural heritage Is to fish and crab continue to use the 
Arthur Kill Estuary as a food source for their families. 

EPA Response: EPA agrees and has stated that the contamination at the Site currently puts the local 
ecology at risk. EPA recognizes that the Site Is one of the numerous sites that have impacted the Arthur 
Kill. EPA also agrees that there would be a risk to human health If people were to work or trespass on 
the unremedied Site. EPA does not agree that the only way the Site's risks can be Interrupted is through 
removal of the contamination to some other location. 

Available data Indicate that only a limited mass of mercury is emanating from the Site, mainly through 
vaporization and possibly sediment transport. The prime driver of risk is direct contact with the soils or 
sediments on the LCP property. The selected remedy would: not only prevent vaporization and sediment 
transport through treatment and containment, it would also be an excellent and proven way to 
interrupt direct contact exposure. It shouiCl be noted that all the potential alternatives for the Site, 
including the one with a removal component (Alternative Sa/b), has containment as a principal element. 

Comment 114: Flooding and Severe Weather Storms: USEPA's Proposed Plan will continue to threaten 
residents who live in this area and who experienced flooding from severe storms and hurricanes just /Ike 
Hurricanes Irene and Sandy. The contamination from Superfund Sites, like the LCP Chemicals site, have 
entered the Arthur Kill and then brought back Inland after flood waters from the already contaminated 
Arthur Kill submerged most of this area. With the recent severe weather events in New Jersey, it is 
Important to select remedies for contaminated site~ that will not have the potential of creating 
complications or breaking in the future. Remedy selection Sa/b Is the only remedy that provides any 
protection against future natural disasters. 

These waters have posed a threat to the residents who live In this area and who experience flooding from 
storms and hurricanes just like Hurricanes Irene and Sandy. The contamination that has come off of sites, 

· such as the LCP Chemicals site, has entered the Arthu; Kill and was then brought back inland after flood 
waters from the already contaminated Arthur Kill submerged most of this area. 

EPA Response: EPA recognizes that the Site's reme~y will have to be designed and constructed with the 
understanding that severe flooding will occur on Site sometime In the future. Containment remedies, 
such as the one at the Scientific Chemical Processing Superfund Site in Carlstadt, New Jersey, have 
proved to work successfully in flood prone areas, even during the· recent storm. 

Comment #5: Incomplete Proposed Alternatives: The USEPA presents several pros to choosing 
alternative Sa/b yet does not present alternative Sa or Sb as a proposed alternative. In the USEPA's 
Proposed Plan and evaluation of alternatives, the agency shows that Sa/b meets the criteria for selecting 
a remedy. Alternative Sa/b meets the following criterion: · 

1. Overall protective of the environment and human health 
2. Compliance with applicable or relevant appropriate requirements (ARARs) 
3. Long--term effectiveness and permanence 
4. Reduction of Toxicity Mobility or Volume Through Treatment 
5. Short term effectiveness 
6. lmplementobllity · 
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7. Cost 
8. State/Support Agency Acceptance 
9. Community Acceptance 

The USEPA states that, "In addition, Alternative Sa and Sb would require between 1,000 and 2,000 trucks 
to first remove the PTW soil and debris, then to bring In substrate to backfill the excavated areas. Thus 
Alternative Sa and Sb Is the only option that would significantly increase the truck traffic through the 
local community." However, USEPA has overlooked the possibility of using rail lines to take the 
contaminated material off site. This area has a plethora olfreight rail lines and has the Chemical Coast 
Sector adjacent to the area. The use of rail lines will highly reduce truck traffic and at the same time 
reduce the cost of the remediation. This mode of transport has been utilized by US EPA at other 
Superfund sites such as Horseshoe Road Superfund Site, Atlantic Resources Superfund Site In Sayreville 
NJ, and Chemical Insecticide Superfund Site In Edison, New Jersey to remove hazardous materials, reduce 
truck traffic, and drive the remediation cost down as well. 

Even if the USEPA must use trucks, this area Is well suited to handle the traffic, and the tradeoff of 
· removing the PTW Is well worth the use of trucks. This amount of trucks Is relatively small in comparison 

to the removal of this high toxic waste. The area has many major truck routes that already have 
significant truck traffic. · . · 

The volume of trucks Is relatively small in comparison to other Superfund site remedlations that have 
been selected in Region 2 where full removal of I'TW has been selected. The Ringwood Mines Superfund 
site in Ringwood, New Jersey is on example where USEPA selected removal of the O'Connor Disposal 
Area (12,S1.9 truck trips or about 6,260 trucks) for the remedy selection at that site. The remedy selected 
for the Ringwood Mines Superfund site would generate significantly more trucks on smaller residential 
roads thpn Remedy 5 alb at the LCP Superfund site. USEPA chose the full clean up at that site because of . 
the same exact issues that we ore stating for the selection of the remedy at the LCP Chemicals Superfund 
site. 

EPA Response: The criteria "short term-effectiveness" requires considerations of short-term community 
impacts. Sending several thousand additional trucks through areas of Linde·n would Impact the 
community through air and noise pollution and the increased risk ot'accidents. However, that was only 
one of, and not a key, reason that Alternative 4b was considered preferable to Alternative Sb. 
Alternative Sb had other short-term community impacts such as increased mercury vaporization. 
Alternative Sb was also significantly more expensive (criteria 7) and had logistical issues related to 
implementability (criteria 6) that appeared to be intractable. So even if trains could be used or trucks 
could somehow bypass the community, It would not have altered EPA's decision. 

. . 
Comment #6: Environmental Justice: USEPA states that environmental ju'stice considerations will impact 
all decision---making the agency does. If this Is true, and the USE~A uses environmental justice as a 
benchmark for their decision---making process, then they must select alternative So/b for the remedy at 
this site. This selected remedy would provide at least a measure of protection for this environmental 
justice community as It removes the PTW a,nd does not leave it in place for future generations of people 
and wildlife to suffer its impact. The fact that the public still uses this area for its food source and that 
these people that live in this community are already suffering frorri disproportionate amounts of 
contamination in their air, water, and food makes this environmental justice issue of the highest 
magnitude. The Tremley Paint section of Linden is already a state-recognized Environmental Justice area, 
one o!flve cities to get this special assignment. 

14 

R2-0062961 



• 

• 

• 

As we see with the recent federal government shutdown. assurances that USEPA will be here in 
perpetuity to maintain a cap that would cover this very toxic waste Is not something that can be assured. 
The federal government shutdown and the funding issues that the United States faces clearly 
demonstrates that we need to take care of this threatening toxic waste now while we have USEPA to 
address it. USEPA cannot provide any assurances that they will be funded nor have the mandate in the 
future to continue to maintain the cap on this operable unit adjacent to the Arthur Kill. 
We strongly suggest that USEPA reconsider Alternative Sa/b for a thorough cleanup for the LCP 
Chemicals Superfund Chemicals Site. Alternative Sa/b Is the only alternative that removes the majority of 
the risk from this site and !s prot~ctive of human health and the environment. It Is also the only 
alternative that Is consistent with other LCP chemical site cleanups throughout the country. USEPA has 
done the community a disservice if they do not at least remove the main threats of this site and seek to 
address sediments and other contaminants when funding allows. 

We support the vision of the Edison Wetlands Association {EWA), its goal to reduce environmental 
contamination, reduce the effect that this site on both the Arthur Kill and Raritan Bay, the protection and 
remediation of public resources; the increase of access to the public, and the long term protection of 
human health. We would like the full restoration of this area in order to provide a clean and safe habitat 
for all biota and a fair cleanup for the people marginalized by companies and their pollution. In an area 
that already experiences flooding and Is In close proximity to the Arthur Kill, It Is Important to provide an 
avenue which will reduce flooding and provide a vital public service. 

We strongly suggest that USEPA select Alternative Sa/b because it is the only alternative that removes 
the majority of the risk from this site and is protective of human health and the environment. The 
selection of this remedy ensures the future protection for generations to come and provides a complete 
and reliable remediation alternative to utilize. and implement. Our collective organizations, including our 
many thousands of members fully support the selection of Alternative Sa/b to remove the mercury and 
other waste from the LCP Chemicals Superfund site. · · 

EPA Response: EPA understands that in 2005 the Tremley Point Alliance submitted an Environmental 
Justice Petition for Linden to New Jersey's Environmental Justice Task Force (EJTF). The Petition was 
conditionally approved contingent on the Alliance submitting an Action Plan. It Is unclear whether that 
action plan was submitted. Nevertheless, the petition highlighted the community's main issues: 

• Performance of a health survey and air quality monitoring In Linden due to the high incidence of 
asthma and other respiratory illnesses indent/fled by children and senior citizens. 

• Protection of wildlife that exists in pockets of habitat and foraging areas in the Seventh Ward by 
reclassifying the wetland In the area of Linden's Piles Creek and banks ofthe Rahway River as 
uexceptional wetlands. n 

• Prior to approval of any projects In the Seventh Ward, i.e., Tremley Point, that have potential to 
impact human· health and/or the environment, an Environmental Impact Study/Statement and 
meaningful public participation must be required. 

Of all the action alternatives, the selected remedy will have the fewest impacts to local air quality. The 
selected remedy will not Impact wetlands around Piles Creek or the Rahway River. The CERCLA (i.e., 
Superfund) selection process has meaningful public participation and Is considered functionally 
equivalent to the Environmental Impact Statement process. Therefore, ·EPA believes the selected 
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remedy addresses the main concerns of the Environmental Justice Petition. 

All of the alternatives considered included a cap requiring long-term operation and maintenance (O&M). 
The long term O&M of the cap will be performed either by the potentially responsible party (PRP), the 
future site tenant or the site owner as described· by an EPA appr-oved O&M plan and as legally mandated 
by an institutional control, such as a deed notice .. Even if EPA were unfunded in the future, the cap will 
still be maintained. 

Comments from Cherokee LCP Land, LLC 
The comment letter (attached) from Cherokee contained summaries of comments provided in more 
depth by their environmental consultant Impact Environmental. EPA's responses to those can be found 
under the Comments from Impact Environmental section (directly following this section). 

Comments from Impact Environmental, a consultant employed by Cherokee LCP Land, LLC: 
Comment #7: Change Site Name: The site name under Superfund and on the CERCLIS is the."LCP 
Chemicals, Inc., Superfund Site, Linden, Nr. Comment 1 is a recommendation to change the site name to 
the "Ashland LCP Site, Linden, NJH. This change seems appropriate for framing corporate responsibilities 
and for general accuracy. There hove been many instances in which the nome of a Superfund site was 
changed to reflect changing conditions as a result of public feedback. 

EPA Response: Changing the name of the Site would lead to confusion and is of little value considering 
the Site has been on the National Priorities List for fifteen years. EPA declines this suggestion • 

Comment #8: At the public hearing and within .all of the Investigative documents It was established that 
free, "elemental"~ mercury was present in the SL{rface soils· of the.Ashlond site. It was indicated that this 
mercury could be readily observed by visual suiVey methods. Maps contained within the documents are 
clear on this matter. Inasmuch as Super-Storm Sandy impacted the site after the mercury in the soil was 
mapped, and given that no follow-up Inspection has been performed, I believe that It Is prudent for 
Ashland to perform this survey again to gauge the impacts of the storm on this surface that Is/was Ioden 
with elemental mercury. Moreover, as verbalized more than a dozen times at the publi~ hearing, isn't 
there a responsibility for the PRP to ascertain If mercury concentrations were transported to surrounding 
residential areas due to the storm-related flooding? At the hearing, on Agency staff member, indicated 
that similar testing was done by the Agency at and oroun'd the areas of the Gowan us Canal in New York, 
where the staff member lived. My research shows that mercury Is much more toxic than any 
contaminants currently known to exist In the Gowonus Canal. 

Is there a reason why the logic of community-Impact testing pertains only to affluent New York City 
communities and not to the community of Linden -Is there an environmental justice issue associated 
with this site? In recognition of this, I demand the following: 

a) Voluntary testing of Linden residents yard soils by a New Jersey Certified (ELAP) Environmental 
Testing Laboratory for total mercury. I have performed the necessary re-search and have 
Identified a laboratory that would be willing to test samples, using USEPA test method 6010, at 
the reduced cast of $35 per sample, inclusive of glassware. While sampling would be performed 
by the residents, we are prepared to provide a "how-to" website to help ensure a high degree of 
sampling precision and quality control. The samples could be picked up weekly for a month (on a 
Friday) at the community recreation center. Screening could also be performed using a hand-held 
XRF meter that can be rented for several days at a cost that Is leis than one-thousand dollars . 
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b) The Agency help Impact Environmental coordinate the Edison Wetlands Association and other 
local community groups interested in the LCP/Ashland site, to provide public notice of the 
aforementioned volunteer testing program. This can be done in both print and internet media 
spots. 

c) The Agency help Impact coordinate local community groups, and offer assistance to-ward 
obtaining o Technical Assistance Grant (TAG) so that we can Interpret and help the community 
understand technical information about the Ashland site. 

d) The Agency should demand that a new survey of the Ashland site be performed to understand 
what, If any, changes occurred to Impact the concentration and distribution of elemental 
mercury as a result of Super-Storm Sandy. As this is somewhat a visual-driven survey, this Is a 
minor expense and inconvenience for the PRP. 

EPA Response: The Gowanus Canal passes through several neighborhoods ofvarlable Income levels, 
including Environmental Justice areas. However, the decision to perform limited sampling of properties 
adjacent to the Canal was not related to the local demographics. 

The Gowan us Canal is 1.8 miles long, 100 feet wide and over 15 feet deep at low tide, with private 
hqmes in close proximity to Its shoreline. In CQmparlson, LCP's South Branch Creek is an approximately 
1000 feet long, six feet wide, one foot deep drainage ditch that lies over a half mile from tt,e nearest 
home. The flooding of homes/commercial properties along the Gowanus Canal came directly from 
water In the Gowan us Canal, while the flooding of homes in Linden came from the Arthur Kill and other 
local waterways, not from the South Branch Creek or Northern Off-Site Ditch • 

EPA does not expect that contaminated sediments from the South Branch Creek (or the Northern Off
Site Ditch) could have impacted homes a half mile away in Linden. If Sandy spread LCP contamination 
off-site, those sediments would be found at one ofthe adjacent properties. At the public meeting, EPA 
agreed to sample or oversee· sampling of one or more adjacent properties in order to determine if Site 
related contaminants were spread during the_ storm. In addition, the LCP Site will be re-surveyed and re
sampled during the remedial design phase. 

While EPA has no plans .to initiate volunteer sampling at the Site, EPA welcomes and encourages the 
community to apply for a Technical Assistance Grant. Please contact Wanda Ayala or Natalie Loney to 
get more information on the EPA's TAG process. Ms Ayala's number Is 212 637-3676 and Ms. Loney's 
number 212 637-3639. 

Comment #9: I believe that both Ashland and ISP hove a history of acting as both PRP and cleanup 
contractor/consultants. My belief stems /;om the fact that they hove staff environmental scientists and 
chemists, and the name "ISP Environmental Services, lncN. Some current Ashland executives were 
previously executives at ISP. This appears to represent a conflict of interests, which creates ethical and 
perception concerns, as the PRP's staff have been integral in guiding investigation and cleanup activities. 
How can the area residents and Cherokee trust that this process has not been compromised for the 
purpose of reducing liabilities and on-site remedial costs for ISP to facilitate a sale to Ashland, or by 
Ashland to mitigate the cleanup and closure costs? In recognition of this, I demand the following: 

a) Please provide me with Information on third-party quality control testing (split samples, sample 
duplicates, trip blanks, etc.) that the Agency has had performed to Insure that design goals were 
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executed and reported with the integrity that is paramount to the protection of residents of 
Linden, Cherokee and the environment. 

b) Please provide information on the number and location of Superfund sites that ISP and Ashland, 
by extension, are named PRPs. If possible, provide comment on who the contractors of choice 
were for these projects. 

EPA Response: ISP Environmental Services, Inc., entered Into an Administrative Order on Consent with 
EPA and performed the RI/FS, under EPA oversight, pursuant to and in compliance with that Order. In 
any of the matters under EPA oversight, if the PRPs have qualified personnel"ln house" to perform the 
studies, that arrangement would be acceptable to EPA. Therefore, the relationship between a PRP and 
Its consultants or contractors Is InconsequentiaL, 

EPA has not ascertained the number of sites for which Ashland or ISP Is a party, nor has EPA contacted 
the ISP or Ashland requesting names of contractors they use or have.used elsewhere. 

EPA hired COM Federal to do field oversight during sampling events performed by ISP'stontractors 
during the Remedial Investigation. COM collected some split samples during the Rl. The split sample 
results can be found at http://www.epa.gov/region2/superfund/npl/lcpchemicals 

Comment #10: Paramount to the study and the absolute direction of the logic tree used in its remedy 
selection is that mercury contaminated soil that is hazardous has no off-site legal disposal option. This 
fact that guides the remedy decision is erroneous. My staff has identified several disposal options for 
mercury hazardous waste. Many of these options ar~ economical and make excavation of the impacted 
areas a more economically viable option. 

In recognition of this, I demand the following: 
a) Additional time is necessary to reevaluate this option. Revisions are necessary to the Feasibility 

Study document, and the logic associated with remedy selection to expand on this excluded 
Information. 

EPA Response: While the commenter did not name the facilities to which he refers, EPA recognizes 
there are facilities in the United States that can·handle high concentration mercury wastes. However 
there are no existing facilities In the United States that could handle the amount of high mercury waste 
found at the LCP Site. No additional time is required to reevaluate this option. 

Comment #11: It was 'Identified that the transport of mercury waste could lead to community Impacts 
during transport. If the material was transported in sealed drums this exposure potential could be 
entirely abated. This procedure has been utilized for decodes for the removal of excavated soils in many 
Superfund Sites. In recognition of this, I demand the following: 

a) Additional time Is necessary to re-evaluate this remedial option. Revisions are necessary to the 
Feasibility Study document, and the logic associated with remedy selection to expand on this 
excluded Information. 

b) PRP should be prompted to identify what soils would need to be removed for acute exposure 
concerns and the removal should be performed immediately as on Interim Remedial Measure. 
This is particularly necessary as it is clear that the process of identifying and performing 
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appropriate remedial measures is going to require additional delay. Failure to act could result In 
the dispersion of these contamihants from f)ther acts of god or unintended Incidents that could 
lead to dispersion of these toxic contaminants into the su"ounding residences. 

EPA response: Driving a few thousand trucks through a community has impacts unh!lated to the type of 
freight the trucks are .carrying. Those impacts (e.g., traffic, noise, air pollution, etc) are discussed in the 
feasibility study, specifically under the short-term impacts section. Rather than abating those impacts, 
the commenter's suggestion would increase truck traffic to allow for the additional volume required to 
haul waste in approximately 90,000 individual drums. 

In addition, if an excavation remedy (Alternative 5 a/b) were selected, It would have other short-term 
· potential risks to the community and workers, such as increased mercury vapor releases caused by 
excavating and handling the soil on Site. Since filling drums would require more handling of the PlW, it 
would likely increase, rather than abate, potential short-term vapor risks to workers and the community. 
No additional time is required to allow consideration of hauling waste soil in drums. 

Comment #12: It was identified that both the USEPA and the PRP contacted Brookhaven National 
Laboratory (BNL) for remedy selection. I contacted BNL and they have Indicated that contact with the 
BNL staff was not officially engaged to work on the project. Comment provided by BNL indicated that the 
decision to dismiss Solidification/Stabilization was "flawed". No follow-up was performed by the Agency 
or the PRP since this "flawed" assessment was rendered by BNL. Moreover, since 2010, nobody 
performed any follow-up with BNL. BNL has Indicated that they have successfully optimized its patented 
Sulfur Polymer Stabilization/Solidification Process (SPSS) since 2010 (see attached draft white paper · 
prepared by Dr. P. Kalb of BNL). The SPSS process returned excellent results In the Department of Energy 
Y-12 site Cleanup. The use of this technology for insitu applications needs a serious re-evaluation. In 
recognition of this, I request the following: 

a) Additional time is necessary to re-evaluate this remedial option. Revisions are necessary to the 
Feasibility Study document, and the logic associated with remedy selection to expand on this 
excluded information. 

b) BNL needs to be engaged for its true opinion on how this site would be best remedied using its 
patented techniques. It is my opinion that the Remedial Investigation/Feasibility study is 
suggesting methods that will iniringe upon some of BNL's Patents. 

EPA Response:_Researchers at BNL are developing an interesting and promising approach to stabilize 
and solidify mercury contaminated soils. The process (SBSS) first uses sulfur to convert elemental 
mercury to mercury sulfide. The mercury sulfide is then solidified through a specific process, which 
could further reduce dispersion and permeability. 

EPA considered this approach; however, after several discussions with BNL and EPA's Office of Research 
and Development, EPA's project team determined that since the SBSS had not yet been field tested, and 
protocols for field testing have not yet fully developed, it is too early to consider testing the technology. 
It is EPA's understanding (confirmed by the commenter's "white paper'' submitt~l·) that the process has 
not been used or everi tested at the Y-12 site, rather It has been tested at the bench scale level on Y-12 
site's contaminated soils. 

In addition, considering the type of substrate at LCP, and the fact that- through the selected remedy-

19 

R2-0062966 



• 

• 

• 

the PlW will not ~nly be converted to merc~ry sulfide but contalned within a barrier wall/cap, EPA 
believes any potential decrease in permeability from BNL's process will not significantly increase this 
remedy's over-all protectiveness. 

The commenter does not explain for how he believes the selected remedy may be imposing on BNL 
patents. 

Comment #13: It seems that the toxicity of mercury Is being lost somewhere In the toxicity assessments. 
While mercury Is not carcinogenic, it is an acute toxin. Contact with mercury has Immediate ond 
Irreversible Impacts upon various human organs, in particular the central nervous system. This makes it 
much more dangerous than other volatile contaminants such os benzene; a mere carcinogen. People are 
exposed to benzene routinely during fill ups, but severo/lows exist to eliminate any potential for mercury· 
exposure. The entire body of risk assessment work contained within the Feasibility Study appears to be is· 
flawed due to this failure of simple risk-assessment principle. In recognition of this, I demand the 
following: · 

a. The risk assessment needs to be re-written with Input from medical professionals 
who can offer alternate risk exposure assessment information for mercury. This Includes 
staff from the Union County and NJ State· Health Departments. 

b. This site, In Its current state, appears to represent a severe health hazard. Greater 
work needs to be performed to insure that mercury dispe~ion is· not occurring .dally 
due to wind, water, wildlife, trespassers, etc. This site requires a 24 hour guard and 
temporary covering with an Impermeable material (HOPE). 1/ stockpiles of soli from 
residential tank pulls are required to be temporarily covered by New Jersey DEP, 
then why wouldn't a highly toxic surface ·require an impermeable cover? This may 
represent a health emergency and requires immediate emergency response. 

c. Public notice m4st be made to Identify the danger this site representS. At the public 
comment meeting two separate participants from the community indicated that 
they not only walk the area, but partake in recreation hunting and fishing on the areas 
adjacent to or adjoining the adjacent properties. Why Is this site not being 
treated for the clear and present danger It represents? Why are signs not posted 
warning people as they are at other Agency administered cleanup sites? 

d. The selected remedy does little, If anything to treat groundwater Impacted by mercury 
from entering the Arthur Kill. In 1990, the NJ Conservation Foundation and the 
NJ Audubon Society conducted an inventory of the river and stream corridor, identifying 
nearly 200 bird species including about 90 species that breed in the watershed. 

\ 

EPA Response: EPA assesses both carcinogenic and non-ca rclnogenic risks during remedy selection. 
The commenter's assertion that the toxicity risk from mercury was "lost" In the pertinent documents 
seem perplexing in light of the fact EPA considers elemental mercury to be the Site's primary risk driver 
and the key contaminant of concern. Additionally, the principal threat waste at the Site Is soil with 
visible mercury. 

The commenter gave no specific reasons why he believes the risk assessment, which was conducted by 
the responsible party's contractor and reviewed by EPA's risk assessment experts, needs input from 
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other health professionals, such as those employed at state health agencies; Nevertheless EPA notes 
that Federal and State health agencies have· performed an independent analysis of the Site risks. In 
1999, the Agency ofToxic Substances and Disease Registry (ATSDR) and the NJ Department of Health 
and Senior Services (NJDHSS) released a health assessment for the Site. Their conclusions are consistent 
with the findings of the risk assessments. The report can be found at: 
http:Uwww.atsdr.cdc.gov/HAC/pha/PHA.asp?docid=446&pg=l#disc 

In brief, ATSDR and NJDHSS concluded: 

Based on the Information reviewed, the A TSDR and NJDHSS have concluded that the 
Linden Chemicals and Plastics (LCP) site currently poses no apparent public health 
hazard. This evaluation Is the result of an absence of any completed human exposure 
pathway associated with the site. 

Fishing advisories/restrictions are currently promulgated by the New Jersey Department 
of Environmental Protection for the South Branch Creek and the Arthur Kill (as part of 
the Newark Bay Complex). Site data and information indicate that the LCP site may have 
contributed to the overall contamination proble_m of these surface water features. 

Although the ATSDR and the NJDHSS have not identified completed human exposure 
pathways associated with the LCP site, on-site soil contamination Is present at levels of 
potential public health concern. 

Since the areas of visible mercury are surrounded by dilapidated buildings, there Is no way to currently 
place an HPDE cover. While· preventing release of mercury into the atmosphere is part of the overall 
goal of the selected remedy, air monitoring on and at the perimeter of the Site have not demonstrated 
an immediate or even long term risk to local residents. 

The Site is surrounded by several layers of fencing and locked gates, and there is signage indicating 
admittance to the Site is not permitted. EPA will consider adding additional locks and installing more 
fencing. 

EPA strongly disagrees with the assertion that the selected remedy does little If anything about the 
mercury impacted groundwater. Th"e selected remedy will surround the area of Site contaminated 
groundwater with a barrier wall, and cover the area with an Impermeable cap. The groundwater will 
then be collected and properly disposed. EPA expects the area to effectively dry out In less than a 
decade, in the meantime the barrier wall will prevent groundwater from migrating off- Site. 

Comment #14: The Feasibility Study fails to Identify the Impacts that leaving such a high concentration 
lode of mercury contaminated soil will have on the redevelopment of the Ashland/LCP site. The current 
intended land-use for the site is commercial/industrial. Cherokee has identified Interest In constructing 
warehousing with 10% office space. The Feasibility Study needs to address If, and how, the building can 
be constructed without poisoning the construction workers, and future employees. In recognition of this, 
I demand the following: 

a) The study must propose a remedy to prevent lmpa~ of the mercury on building occupants. This 
should Include real-time monitoring Instruments to detect the efficacy of the remedy 
ad-infinitum . 
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b) The. study must propose a remedy that will allow construction workers to work on. the Ashland 
site without being exposed to mercury during activities such as excavation for drainage, utility 
and foundation installation, structural pile installation (down to 90') and surface 
landscaplng/hardscaplng. 

c) The remedy must propose a long term Construction Health and Safety Plan for the Ashland site, 
and attach the plan to the title as part of the instl~utiona/ContrQis. 

d) A fund must be established that Insures that monies will be available from the PRP to address 
any and all escalations in construction costs associated with the toxicity of the Ashland site. 

EPA Response: The primary purpose of an FS is to provide information to allow comparison of several 
remedial alternatives again.st each other and against the nine criteria. The purpose of an FS is not to 
design a remedy or to develop health and safety or monitoring protocols for a future owner or tenant. 

Since· the buildings the purported owner wishes to construct do not presently exist, It's unclear how the 
FS could perform real-time-air monitoring of those buildings. Regardless, impermeable caps are a 
commonly used element of a hazardous site' remedy. It is not uncommon to construct buildings on top 
of those caps. How the cap can be designed; in general, to accommodate a future use will be 
considered during the remedial design. Likewise, future buildings would need to be designed so as not 
to impact the remedy. 

As for comments band c, if the commenter means health and safety requirements for the remedial 
work need to be developed prior to implementation of the remedy, EPA agrees and those plans will be 
part ofthe overall remedial design. However, if.the commenter means that the remedy should allow 
workers to perform sub-cap construction activities after the remedy Is implemented, then EPA needs to 
point out that once the cap Is installed, institutional controls will be put in place to prevent current or 
future owners or lessees from compromising the containment, such as through excavation or pile 
installation. 

In response to comment d, EPA generally requires that PRPs provide financial assurance- such as 
through a surety performance bond (or other mechanism)- proving that they can complete the work 
described in EPA's ROD. 

Comment #15: The Feasibility Study falls to identify the Impacts that leaving suc/J a high concentration 
lode of mercury contaminated sol/ will have on the redevelopment of the Ashland site. The current 
Intended land-use for the site Is commercial industrial. Cherokee has Identified Interest In constructing a 
warehouse with a minimum of10% offices. The Feasibility Study needs to address if, and how, the 
building can be constructed, and after construction, how it can be sustainably operated. In recognition of 
this, I demand the following: 

a. The closure plan must identify how the remedy selection will couple with the intended 
redevelopment of the Ashland/LCP site by Cherokee. This must Include a clear plan for soil 
stabilization for parking areas. Currently, the plan as proposed will render the site unbuildable 
due to the heavily disturbed condition that It will/eave the soils. Will the soils be able to be 
compacted enough to support roads and driveways? What about footings, basements, etc.? 
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b. · The study must Include a clear plan for providing drainage for storm water and roof precipitation 
runoff. The remedy selection does not allow any means for direction runoff to the water table. 
Where will the runoff go? Will it be contained for Ashland to have removed on a weekly basis, 
ad-infinitum? The rem~dy selection, as it stands currently, will not support any other option. 

c. The study must propose a long term Operations and Maintenance Plan for the Ashland site, and 
attach the plan to the title as part of the Institutional Controls. 

d. A fund must be established that insures that monies will be available from the PRP to effect the 
necessary secondary or tertiary remediation when other unanticipated Impacts are encountered 
at the LCP/Ashland site. 

EPA Response: The types of plans discussed above, such as an O&M plan or a plan for site run-off are 
i:leveloped either In the design phase or after the remedial action has been Implemented. Potential 
impacts of the remedy on future redevelopment can be considered during the remedial design phase. 

Comments from Ashland Inc.:· 
Comment #16: Mobilization of mercury from the LCP Site as a result olfloodlng during Hurricane Sandy; 
It Is unlikely that flooding during the Hurricane Sandy caused remobl/lzotlon of site contaminants, 
including mercury, to other off-site, Inland locations. The LCP site and other nearby Industrial properties 
have been flooded on multiple occasions by extreme weather events prior to and during the course of the 
Rl, such as Hurricane Floyd (1999). Furthermore, the Rl data demonstrate (e.g., off-site ditch sampling) 

. that site contaminants in shallow soils were not distributed any significant distance off site in an inland 
direction, even after the prior flooding known to have occurred. Conditions during Sandy are not likely to 
have been su/flclently different than prior flooding events with respect to floodwater velocities such that 
it is unlikely that Sandy flooding would hove caused additional off-site contaminant transport from the 
site in an inland direction. As such, IES, does not believe that there is a need for off-site sampling 
associated with the LCP site, as was suggested at the public meeting. 

EPA Response: EPA agrees it is unlikely that Superstorm Sandy spread Site contaminants in any 
significant amount. However, due to the size ofthe storm and public concern, EPA believes it Is prudent 
to conduct some limited off-site analyses. 

Comment #17: Contaminant sources in the bedrock groundwater; there is no mention in the proposed 
plan that the Rl demonstrated that most groundwater constituents in bedrock are undetectable except in 
the northwest area of the site, upgradient of the LCP production area, and that these upgradient impacts 
are associated with the adjacent GAF (LPH) site. Soluble mercury, benzene and chlorobenzenes are 
detected within an area in which the GAF groundwater extraction system has been shown to induce 
bedrock groundwater flow from the neighboring GAF site onto the LCP site. However, bedrock 
groundwater with in this area is subsequent/y.captured and treated by the adjacent GAF groundwater 
remediation system. In summary, the soluble mercury and other organic constituents from the adjacent 
GAF site ore the likely source of these constituents in the LCP bedrock wells and this mercury Is being 
captured by the GAF groundwater extraction and treatment system. This is an Important distinction 
relative to the remedy including only groundwater monitoring in the bedrock wa.ter bearing zone. 

EPA Response: The ROD describes the findings of the Rl with respect to the bedrock groundwater. In 
addition, EPA discussed the bedrock aquifer and likely causes of its contamination (i.e., the GAF site) 
during the public meeting. 
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Comment 118: Selection of Alternative No. 3 "Full Containment"; while IES understands the preference 
under SARA for remedies that include treatment, the evaluations performed in the USEPA-approved 
Feasibility Study support selection of Alternative No. 3, Full Containment, as the preferred remedy. It 
fully controls the sediment/surface water, groundwater and direct contact pathways. In the case of the 
LCP Site, available and practicable treatment technology is limited to chemical conversion of elemental 
mercury to mercuric sulfide. Yet, this technology is unproven and more importantly, alters only the form 
of mercury; the total mass of mercury remains the same. Therefore, without the benefit of the 
containment components of the remedy, the Site would still exceed the risk benchmarks (for mercury and 
other contaminants) for protection of human health and the environment. Therefore, the treatment 
components of Alternative Nos. 4a and 4b odd substantial cost without corresponding, meaningful 
benefit. 

As also indicated in the Feasibility Study, the off7site disposal options, Alternatives No. So and Sb, do no 
provide any more practicable of an alternative. ··As researched during preparation of the Feasibility 
Study, and confirmed by the USEPA during the public meeting on August 28, 2013, a practicable disposal 
facility for the principal threat waste at the LCP Site has not been identified. And, even if one were, such 
as the USEcology/Stoblex facility in Canadf!, the ultimate management of the mercury would still be via 
containment; perhaps outside of the US where less stringent regulations would apply (i.e., the land 
disposal restrictions do not apply In Canada), and the containment remedy (Alternative No. 3) would still 
be necessary because of the other contaminants associated with the anthropogenic fill and past site 
operations. · 

EPA Response: EPA agrees that Alternative 3 Is a protective remedy and would employ tested 
containment features that have been used at other contaminated sites. EPA, however, disagrees with 
the commenter that the added cost of the treatment components of Alternative 4a and b are not worth 
the value added. The stabilization ofthe elemental mercury greatly increases the long-term 
effectiveness and permanence of the remedy in that the sulfur treatment ensures the reduction of the 
risk of exposure to the highest levels of mercury even in the event of a failure of the containment 
system. The overall effectiveness secured by the additional cost of the selected remedy, over remedies 
that achieve protectiveness through containment only, was determined by EPA to be warranted and 
hence the selected remedy represents a reasonable value for the money to be spent. 

While the're may be uncertainties with the selec;ted remedy's treatment component, the prospect of 
converting a large volume of elemental mercu,Y to mercury sulfide would not only allow compliance 
with NCP requirements, It would afford additional protection for direct contact and Inhalation risks over 
containment alone. 

Comment #19: Bedrock water-bearing zone points of compliance; the USEPA's proposed plan, dated 
August 2013, on Page 2 Indicates that surface water standards could be applied to the bedrock aquifer 
(designated Closs 1118) because numerical Class 1118 groundwater quality standards have not been 
developed by the NJDEP. Surface water standards should not and could not be an ARAR for 
groundwater. However, as a practical matter, surface water standards can be a reasonable ARAR for 
groundwater if applied only at the point of discharge of the groundwater to surface water. This would 
mean comparing groundwater quality to surface water standards only at the down-gradient perimeter 
of the site adjacent to the surface water body, not at any portions of the aquifer within the interior of the 
site. 
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EPA Response: NJDEP reclassified the bedrock layer as Class 1118 groundw~ter, so therefore Class IIA 
groundwater standards do not apply and new site specific standards need to be developed. Until those 
standards are developed, NJDEP indicated saline surface water standards were to be used as the 
applicable criteria. When site specific alternative standards are developed, they will become applicable 
to the bedrock zone. 

Comment #20: Use of vacuuming and sulfur treatment; the USEPA's NSummary of the preferred 
alternative" on page 10 of the Proposed Plan, states the NPorous material that has visible signs of 
mercury contamination will be vacuumed and treated with sulfur." · The Feasibility Study does not 
Include vacuuming as a component of Alternative No. 4b on an equivalent basis to the addition of sulfur. 
Rather the FS, In Section 6.4 describing the building materials alternatives, Includes vacuuming H ... or 
other similar technique" for visible elemental mercury, ·only to the extent practicable. 

The limitations on vacuuming ore substantial. The cell buildings, where mercury has been observed, are 
unsafe to enter and so vacuuming cannot be performed prior to demolition. Following def!lolition, the 
resultant porous debris (e.g., masonry units} is likely to be crushed and it would be Impracticable to 
vacuum. As such, while the FS does Include vacuuming to the extent practicable, It should only be 
Included as a contingent component. This distinction Is Important to a practicable implementation 
approach for the alternative. Conversely, where visible elemental mercury may be present in porous 
building debris, the intent is to odd sulfur and then place the material beneath the cop. The sulfur 
addition Is not contingent component. 

EPA Response: EPA agrees. The ROD does not include a requirement to vacuum building debris before 
treatment with sulfur. 

Comments from the New Jersey Department of Environmental Protection: 
Comment #21: The Deportment concurs with the preferred. remedial alternative which includes full 
containment of the contaminated soils and sediments; full stabilizotlon, to a depth of17feet, of principal 
threat wastes; capture and treatment/disposal of overburden groundwater; partial restoration of South 
Branch Creek; and demolition of Site buildings. A key element of the remedy will be institutional controls 
and groundwater monitoring. The remedy is the final remedy for the Site and dddresses the following 
contaminated med_ia: soils, soil vapor, sediments and groundwater (Alternative 4b}. 

EPA Response: EPA notes NJDEP's concurrence. . 

Comment #22: The Department agrees that there should be a contingency remedy. However, it Is the 
Department's position that the contingency remedy should be removal (Alternative Sb} which while more 
costly, appears lmplementable. Containment alone, which is one of the contingencies, does not address 
the principal threat waste. 

EPA Response: NJDEP is correct that EPA's second contingency remedy, Alternative 3, would not use 
treatment to address the principal threat waste. The NCP m.akes clear that when treatment Is not 
practicable, engineering controls, such as containment, should be used. EPA found that 
excavation/disposal of the PTW has limited implementability. Therefore, the only contingency that 
would be both. reasonably implementable and protective is Alternative 3., 

Comment #23:.The Department's position Is that a backgrounds study that is reviewed/approved by all 
partner agencies should be conducted during the design phase In accordance with USEPA 1997, USEPA 
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1994 and NJDEP 2012. Background concentrations should be established for all contaminants and media 
for which site-specific ecological risk-based PRGs have been established (e.g., sediment and fish tissue). 
Ecological remediation goals should be the higher of the site-specific ecological risk-based PRGs or 
background. Ecological remediation goals should be used to delineate contamination In the Arthur Kill 
and determine the extent of the remediation in the Arthur Kill. 

EPA Response: The Site is primarily a mercury site and mercury is the prime site contaminant found in 
the Northern Off-Site Ditch and South Branch Creek. Yet, sampling during the Rl seems to indicate that 
levels of mercury found just outside the South Branch Creek's mouth are consistent with levels found 
elsewhere in the Arthur Kill and In tributaries of the Arthur Kill. Data also Indicate it would not be 
possible to distlngulsh-LCP's mercury from other mercury sources to the Arthur Kill. In addition, It Is 
Important to note that Region 2 is about to begin Phase 3 of the Newark Bay Study, which will likely 
Include portions of the Arthur Kill adjacent to the LCP Site. Decisions related to further sampling or 
remediation of the Arthur Kill would be premature until the boundaries of Phase 3 are settled. 

Comment #24: More specifically, on page 6 (Remedial Action Objectives) and page 10 (Summary ofth_e 
Preferred Alternative) of the final proposed plan, the text states that because sediments will be 
recontaminated by the Arthur Kill, EPA will determine a sediment cleanup level that is consistent with 
existing levels In the Arthur Kill or nearby tributaries during the design phase. 

a. The phrase "a sediment cleanup level" implies one numeric goal. For the protection of ecological 
receptors, site-specific ecologlca.l rlsk-bqsed PRGs should be established for all feeding 
guild/receptor groups and all contaminants for which elevated risk was Indicated in the SERA, 

_Including mercury and barium (and possibly additional contaminants). The Departments 
assumes "existing levels in the Arthur Kill" means "background contaminant concentrations." 
Background data serve as default remediation goals if PRGs are below background levels and old 
in contaminant delineation. The ROD should list the PRGs. The design document should list 
PRGs and justification for reverting to background levels .. 

b. The Department also requests the phrase "will be recontaminated" be revised In the ROD. While 
contaminants may enter the remediated zone, they would not be expected to reach pre-remedial 
levels. Additionally, the Department requests that the word "tributaries" be rempvf!d. As per 
the Department's Ecological Evaluation Technical Guidance (EETG NJDEP 2012}, tributaries. 
should be excluded from background investigations if data from the smaller, typically more 
contaminated water body are not representative of prevailing contaminant levels that may re
enter the remediated sediment site form tidal, influences. Specially for the South Branch Creek 
remedy, use of data from nearby tributaries are not appropriate for background, since the 
nearest tributary, Piles Creek, contains high-level mercury sediment contamination (and other 
contaminants) from a LCP-relater:J Responsible Party. 

EPA Response: For clarification, EPA recognizes (as did EPA's National Remedy Review Board) that 
contamination in the Arthur Kill will likely impact the South Branch Creek/Off-Site Ditch after the 
sedim.ent remedy is implemented. Therefore, the action will focus on remedying the Creek/Ditch to 
levels consistent with those found in the Arthur Kill (or PRGs If they are higher). Those levels will be 
determlned during the RD either with existing data or, if necessary, additional data • 
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EPA agrees, the phrase "a sediment cleanup level" Indicates that there Is only one numeric goal. 
That is not correct. The ROD makes that clear and a table of PRGs will b~ included In the final ROD. 

The phrase "will be recontaminated" was not meant to imply recontaminated to existing levels. 
NJDEP's comment on the tributaries Is correct: Reference to using the tributaries for development 
of sediment cleanup levels was not Included In the ROD. 

EPA is unaware of any evidence that Piles Creek was impacted by the LCP Chemicals, Inc., Superfund 
Site • 
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I. INTRQDUCTIQN 

1. This Administrative Order on Consent (11Consent Ordet1
) is entered into voluntarily by the 

United States Environmental Protection Agency ("EPA") and ISP Environmental Services, Inc. 
("Respondent"). This Consent Order concerns the preparation of, performance of, and reimburse.. 
ment for all costs incurred by BPA in connection with a remedial investigation and feasibility study 
(hereinafter, the "RIIFS") at the LCP Chemicals, Inc. Superfund site (hereinafteJ; the 11Site11

} located 
in Linden, Union County, New Jersey, as well as the recovery of past response costs. 

D. JURISUJO'ION 

2. This Consent Order is issued to Respondent under the authority vested in the President ofthe 
United States by Sections 104, 122(a) and 122(d)(3) of the Comprehensive Environmental Response, 

·Compensation, and Liability Act, as amended, 42 U.S.C. §§. 9604, 9622(a) and 9622 (d)(3) 
("CERCLA"). This authority was delegated to the Administrator of EPA on January 23, 1987, by 
Executive Order 12580, 52 Fed. Reg. 2926 (1987), and further delegated to the Regional 
Administrators on September 13, 1987, by EPA Delegation No. 14.14--C. 

3. Respondent agrees to undertake all actions required by the tenns and conditions of this 
Consent Order. Respondent consents to and agrees not to contest the authority or jurisdiction of the 
Regional AdmJnistmtor ofEPA Region II to issue or enforce this Consent Order, and also agree~ not 
to contest the validity or tenns of this Consent Order in any action to enforce its provisions • 

m. PARTIES BOUND 

4. This Consent Order shall apply to and be binding upon EPA and shall be binding upon 
Respondent, and the agents, successors, assigns, officers, directors and principals oftheRespondent. 
No change in the ownership or corporate status of Respondent or ownership of the Site shall alter 
Respondent's responsibilities under this Consent Order. 

S. Respondent shall provide a copy of this Consent Order to any subsequent owners or 
successors before ownership rights or stock or assets in a corporate a~quisition are transferred. 
Respondent shall provide a copy of this Consent Order to all contractors, subcontractors, 
laboratories, and consultants which are retained to conduct any work perfonned under this Consent 
Order, within fourteen (14) days after the effective date of this Consent Order or the date of retaining 
their services, whichever is later. Respondent shall condition any such contracts upon satisfactozy 
compliance with this Consent Order. Notwithstanding the terms of any contract, Respondent is 
responsible for compliance with this Consent Order and for ensuring that its subsidiaries,'employees, 
contractors, consultants, subcontractors, agents and attorneys comply with this Consent Order. 

IV. STATEMENT OF PURPOSE 

6. In entering into this Consent Order, the objectives of EPA and Respondent are: (a) to 
conduct a remedial investigation (''Rl11

) to determine the nature and extent of contamination and any 
threat to the public health, welfare, or the environment caused by the release or threatened release 
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ofhazardous substances, pollutants or contaminants at or from the Site; (b) to determine and evaluate 
alternatives, through the conduct of a feasibility study (11FS"), to remediate said release or threatened 
release of hazardous substances. pollutants, or contaminants; (c) to provide for the reimbursement 
to EPA of response and oversight costs incurred by EPA with respect to the Site; and (d) to provide 
for reimbursement to EPA ofresponse costs incurred by EPA at the Site prior to the effective date 
of this Consent Order. 

7. The activities conducted under this Consent Order are subject to approval by EPA and shall 
provide all appropriate necessary infonnation for the RIJFS, with the exception of the risk assess
ment performed by EPA, and for a record of decision that is consistent with CERCLA and the 
National Oil and Hazardous Substances Pollution Contingency Plan ("NCP"), 40 C.P.R. Part 300. 
The activities conducted by or on behalf ofRespondent Wldertbis Consent Order shall be conducted 
in compliance with all applicable EPA guidances, policies, and procedures. 

V. EPA'S FINDINGS OF FACT AND CONCLUSIONS OF LAW 

8. The Site is located off of South Wood Avenue on the Tremley Point Peninsula, in Linden, 
Union County, New Jersey. The Site, which occupies 26 acres on filled marshland in an industrial 
area, is bordered by South Branch Creek to the east, ISP Environmental Services, Inc. to the north, 
and Northville Industries, BP Corporation, and Mobil to the northeast, south, and west, respectively. 
South Branch Creek, a tributary to the Arthur Kill, flows through a portion of the Site via engineered 
conveyance structures on the north side of the property. OAF Corporation purchased the Site from 
E. I. duPont de Nemours and Company on or about September 1 S, 1949, filled an area of marshland 
and lowland, and developed it OAF Corporation produced chlorine (using mercury cell electrolysis) 
and sodium hydroxide at this lOcation from 1952 to 1972. LCP Chemicals Inc. (a subsidiary of the 
Hanlin Group. Inc.) of Edison, New Jersey purchased the Site from GAF Corporation in 1972 and 
continued to produce chlorine untill985, when production at the plant ceased permanently. Sludge 
containing mercury from the chlorine production process was discharged to a brine sludge lagoon 
located on the property. There are approximately thirty-eight residences in the vicinity of the Site, 
with the nearest residential home being approximately one-half mile west on South Wood Avenue. 
The peregrine falcon, northern barrier. great blue heron, and little blue heron, aU considered to be 
either threatened or endangered species, are reported to either breed or hunt in the salt marshes near 
the Site. Prall's Island, located approximately 1,000 feet east of the mouth of the South Branch 
Creek, is a breeding area and rookecy for some of these birds. 

9. There have been several doClDilented releases of hazardous substances at the Site, including 
overflows ftom the brine sludge lagoon onto the ground surface and into South Branch Creek, which 
flows adjacent to the Site. In 1981, the New Jersey Department of Environmental Protection 
("NJDEP") entered into an Administrative Consent Order with LCP Chemicals. Inc. This Consent 
Order called for the closure of the brine sludge lagoon and implementation of air, soil, and 
groundwater monitoring. Analytical results from soil samples collected in 1982 by LCP Chemicals. 
Inc., revealed elevated levels of mercury at 0·2 feet in depth, with concentrations ranging from 36 
milligrams per kilogram (mglkg) to 772 mglkg. Surface soil samples collected from the perimeter 
of the lagoon at that time indicated mercury levels ranging from 27 mglkg to 1,580 mglkg. These 
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results are summarized in a February 1982 report, prepared by Geraghty & Millet; Inc. for LCP 
Chemicals, Inc., entitled Waste Lagoon Ground-Water Monitoring. In January 1995, EPA collected 
several surface soil, surface water, and sediment samples during a pre-remedial investigation. The 
highest level of mercury noted in the smface soils was 110 mglkg. The average concentration of 
mercut'Y in the sediments downstream of South Branch Creek was 500 mg/kg, with the highest 
concentration being 1,060 mglkg. Mercury was detected in the surface water at 93 micrograms per 
liter (J.Lgll) near the facility's outfall. Arsenic was also present in most of the samples. The arsenic 
concentration in the surface water and sediment were 336 mg/1 and 318 mglkg, respectively. The 
highest level of arsenic in the soil was 17 mglkg. Zinc (maximum concentration, 833mg/kg} and 
lead (maximum concentratioDt 304 mg/kg) were also noted in these samples. These results are 
summarized in a June 1995 report entitled Final Dr~ji Site Inspection, LCP Chemicals, Inc., 
prepared by Malcolm Pimie, Inc. for the EPA. 

10. Currently, the contaminated soil and sediment remain unmitigated. Leaching of contaminants 
into South Branch Creek is possible; The flow of contaminants into the Arthur Kill has not been 
defined as of yet. Prall's Island, a breeding area and rookery, located approximately 1,000 feet from 
the South Branch Creek discharge into the Arthur Kill, could be impacted. Groundwater may be 
impacted from leakage of contaminants into the subsurface. The actual and potential contaminant 
migration pathways listed above only include those pathways which have currently been identified. 
Additional actual or potential release or contaminant migration pathways may be identified as a 
resu1t of subsequent studies . 

11. Mercury poses a potential threat to human health. In addition, there is a potential for 
downstream acute effects to aquatic biota and contamination could be introduced into the food chain 
via aquatic species. 

12. On July 27, 1998, the Site was included on·the National Priorities List ("NPL"), established 
under Section 1 OS (a) (8) (B) of CERCLA, 42 U.S.C. § 9605 (a) (8) (B), and set forth at 40 C.F.It 
Part 300, Appendix B. 

1 3. Respondent to this Consent Order is ISP Environmental Services, Inc.( which has assumed the 
liabilities of OAF Corporation}, 1361 Alps Road, Wayne, NJ 07470. incorporated in the State of 
Delaware. In addition to ISP Environmental Services, Inc., the following five (S) corporations were 
also identified as potentially responsible parties (PRPs) fur the Site: (a) Caleb Brett (USA}, Inc •• 
5051 Westheimer, Su~te 1700, Houston, TX 77056, incorporated in the state of Louisiana; (b) 
Kuehne Chemical Company, Inc., 86 Hackensack Avenue, South Kearney, NJ 07032s incorporated 
in the state of New Jersey; (c) Praxair, Inc., Industrial Avenue, P.O. Box 237, Keasbey, NJ 08832, 
incorporated in the state of Delaware; (d) Union Carbide Corporation, 39 Old Ridgebury Road, 
Danbury, CT 06817, incorporated in the state ofNew York, and (e) LCP Chemicals, Inc. (a division 
of the Hanlin Group, Inc.), c/o McCarter & English, Four Gateway Cente~ 100 Mulberry Street, P.O. 
Box 652, Newark, NJ 07101, incorporated in the state of Delaware. 

14. ·Each of the six (6) PRPs, noted in paragraph 13 above, operated at the Site at various times 
between the years of 1952 and 1996 as follows: 
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A. OAF Corporation owned the 26-acre property, and operated a chlorine production facility at 
the Site from 1952 until 19n. 

B. Caleb Brett (USA), Inc. operated at the Site, from 1988 at least until 1995, storing various 

materials including fuel products, asphalt products, vegetable oils, pot ash, and caustic soda. 

C. Kuehne Chemical Company operated at the Site, from 1973 at least until 1981, receiving 

chlorine gas and caustic soda via a pipeline from LCP Chemicals, Inc. to produce sodium 

hypochlorite. 

D. Praxair, Inc. (formerly known as Liquid Carbonic Industries Corporation) operated at the Site, 

from 1988 at least until 1996, distn"buting carbon dioxide gas. 

E. Union Carbide Corporation operated a hydrogen gas filling and repackaging plant at the Site 

.from 1957 at least until 1990. Union Carbide transferred ownership of their gas filling and 

repackaging business to Praxair, Inc. in 1992. 

F. LCP Chemicals, hie. purchased the 26-acre property from OAF Corporation in 1972, and 

continued to operate the chlorine production facility until198S, when all operations ceased at the 
Site. . 

15. Through the years, there have been several documented significant releases at the Site. 

Overflows of supernatant material from the brine sludge lagoon to the South Branch Creek were 

observed by the NJDEP in 1972 and 1974. In 1975, a brine recycle pump failed and a breach in the 

brine sludge lagoon occurred. In 1979, a sodium chloride solution contaminated with inorganic 

mercury overflowed from the process and the wastewater system, resulting in a release of an 

estimated fO,OOO to 20,000 gallons ofthis material into South Branch Creek. Releases from piping 

near a 500,000 gallon tank located on the property were observed in 1980, 1981, and 1982. The 

volume and nature of the released liquid are unknown. 

16. The Site is a "facility" as that tenn is defmed in Section 101 (9) of CERCLA, 42 U.S.C. § 
9601(9). 

17. Each of the chemicals detected at the Site, as identified in paragraphs 9 and 15, above, is a 

"hazardous substance," as that term is defined in Section 101 (14) ofCERCLA, 42 U .S.C. §960 1 (14) 

or is a "pollutant or contaminant" that may present an imminent and substantial danger to public 

health or welfare under Section 1 04(aX1) of CERCLA. 

18. The presence of hazardous substances at the Site or the past, present or potential migration 

of hazardous substances currently located at or emanating from the Site, constitute actual and/or 

threatened "releases" as defined in section 101(22) ofCERCLA, 42 U.S.C. §9601(22). 

19. Respondent is a i•person" as defined in section 101(21) ofCERCLA. 
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20. Respondent is a responsible party Wlder Sections 104, 107, and 122 ofCERCLA, 42 U.S.C. 
§§ 9604,9607, and 9622.21. The actions required by this Consent Order are necessary to protect 
the public health or welfare or the envirorutient, are in the public interest, are consistent with 
CERCLA and the National COntingency Plan, 40 C.F.R. Part 300 (as amended) ("NCP'' and are . 
expected to expedite effective remedial action and minimize litigation. 

22. Respondent was given an opportunity to discuss with EPA the basis for issuance of this 
Consent Order and its tenns. Unless otherwise expressly defined in this Consent Order, any terms

used in this Consent Order which are defined in CBRCLA or in regulations promulgated pursuant 
to CERCLA shall have the. meaning set forth for them in CBRCLA or in regulations promulgated 
pursuant to CERCLA. 

VI. NOTIQ 

23. By providing a copy oft}$ Consent Order to NJDEP, EPA is notifying the State of New 
Jersey (the "State") that this Consent Order is being issued and that EPA is the lead agency for 
coordinating, overseeing, and enforcing the response action required by the Consent Ordet The 
attached document entitled "Appendix I - RifFS Statement of Work" is hereby incorporated by 
reference into and is enforceable as a part of this Consent Order. 

vn. }YORK TO B~ PERFORMED 

• 24. All work performed under this Consent Order shall be wtder the direction and supervision 
of qualified personnel. Within thirty (30) days of the effective date of this Consent Order, 
Respondent shall notify EPA in ~ting of the names, titles, and qualifications of the personnel, 
including contractors, subcontractors, consultants and laboratories to be used in carrying out such 
work. The qualifications of the persons undertaking the work for Respondent shall be subject to 

EPA's review, for verification that such persons meet minimum technical background and experience 
requirements. This Consent Order is contingent upon Respondent's demonstration to EPA's 
satisfaction that Respondent is qualified to perform the actions set forth in this Consent Order. If 
EPA disapproves in writing of any person(s)' technical qualifications, Respondent shall notify EPA 
of the identity and qualifications of the replacements within thirty (30) days of the written notice. 
If EPA subsequently disapproves of the replacements, EPA reserves the right to terminate this 

Consent Order and to conduct a complete RIIFS, and to seek reimbursement for costs and penalties 
:from Respondent. During the course of the RIIFS, Respondent shall notify EPA in writing of any 
changes or additions in the personnel used to carry out such work, providing their names, titles, and 
qualifications. EPA shall have the same right to approve changes and additions to Personnel as it 
has hereunder regarding the initial notification. 

• 

25. Respondent shall conduct the work required hereunder in accordance with CERCLA, the 
NCP, and EPA guidance including, but not limited to, the "Interim Final Guidance for Conducting 

Remedial Investigations and Feasibility Studies underCERCLA 11 (OSWERDirective No. 9355.3-01) 

(hereinafter~ the "RIIFS Guidance"), "Guidance fQr Data Useability in Risk Assessment" (OSWER 
Directive #9285.7..05) and guidances referenced therein, as they may be amended or modified by 
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EPA. The general activities that Respondent is required to perform are identified below, followed 
by a list of deliverables. The tasks that R,espondent must perform are also described in the attached 

· Statement of Work ("SOW11
) and more fully in the guidance docwnents, and will be described in 

detail in an RIIFS worlc plan to be submitted as a deliverable under this Consent Order. The activi
ties and deliverables identified below shall be developed as provisions in such work plan, and shall 
be submitted to EPA as provided. All work perfonned under this Consent Order shall be in 
accordance with the schedules herein, and in full accordance with the schedules, standards, 
specifications, and other requirements of the work plan and sampling and analysis plan, as initially 
approved by EPA, and as they may be amended or modified by EPA. For purposes of this Consent 
Order, day means calendar day unless otherwise noted In this Consent Ord~ 

A. Task 1: Sco;gi,ng. EPA has determined the site-specific objectives of the RIIFS and has devised 
8 general management approach for the Site, as stated below B{ld in the attached Statement of 
Work. Respondent shall conduct the remainder ofscoping activities as described in the attached 
Statement of Work and referenced guidances. As part of the scoping activities, Respondent shall 
provide EPA with the following deliverables: 

1. Rl/FS Work Plan and Schedule. Within thirty (30) days of gaining access to the Site as 
provided in Paragraph SO of this Consent Order, Responden~ shall "Submit to EPA a work 
plan for the performance of the RIIFS (hereinafter, the "Rl/F.S Work P~an")which includes, 
among other things, a detailed schedule for the iUJFS. The work plan ~hall provide for the 
completion of the final FS report not more than eighteen (18) months follow~g approval of . 
the FOP. If EPA disapproves of or requires revisions to the RIIFS Work Plan in whole or 
in part, Respondent shall amend and submit to EPA a revised work plan which is responsive 
to the directions in all ~PA comments, within thirty (30) days of receiving EPA'~ comments. 
Respondent may invoke the dispute resolution procedures set forth in Section XVII belo\'4 
in the event of a dispute between Respondent and EPA regarding EPA's disapproval of, or 
required revisions to, the RIIFS Work Plan. 

2. Field Operations Plan. All sampling and monitoring shall be performed in accordance 
with the CERCLA Quality .Assurance Manual, Revision l, EPA Region 11, dated October 
1989, and any updates thereto, oran alternate EPA-approved test method, and the guidelines 
set forth in this Consent Order. All testing methods and procedures shall be fully 
documented and referenced to established methods or standards. 

Within thirty (30) days ofEPA 's approval of the RifFS Work Plan, Respondent shall submit 
to EPA a field operations plan rFOP"). This plan shall consist of a sampling and analysis 
plan ("SAP"), 8 quality aSsur&nce project plan (''QAPP"), and a site health and safety plan 
("HSP"). If EPA disapproves of or requires revisions to the FOP, in whole or in part, 

Respondent shall amend and submit to EPA a revised FOP which is responsive to the 
directions in all EPA comments, within thirty (30) days of receiving EPA's comments. 
Respondent may invoke the dispute resolution procedures set forth in Section XVll below. 
in the event of a dispute between Respondent and EPA regarding EPA's disapproval of, or 
required revisions to, the FOP • 
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a. The SAP shall address the components described in the attached SOW. 

b. The QAPP shall include: 

i. Project description; 

ii. . Project organization and responsibilities, including curricula vitae of 
key persoMel;. 

iii. Quality assurance objectives for measurement; 

iv. Sample custody; 

v. Calibration procedures; 

vi. Analytical procedures; 

vii. Data reduction, validation and reporting; 

viii. Internal quality control; 

ix. Performanc.e and systems audits; 

X. Preventive maintenance; 

xi. Data assessment procedures; 

xii. Corrective actions; and, 

xiv. Quality assurance reports. 

c. The QAPP shall be completed in accordance with the EPA publication Test Methods 
for Evaluating Solid Waste ("SW~46'1) (November 1986, or as updated) and the EPA 
documents entitled, Interim Guidelines and Specifications for Preparing Quality 
Assurance Project Plans, USEPA QAMS-005/80, and Guidance for Preparation of 
Combined Work/Quality Assurance Project Plans for Environmental Monitoring 
(USBPA, Office of Water Regulations and Standards, May 1984)~ 

Respondent shall use Quality Assurance/Quality Control ("QA/QC") procedures in 
accordance with the QAPP submitted and approved by EPA pursuant to this Consent 
Order, and shall use standard EPA Chain of Custody procedures, as set forth in the 
National Enforcement Investigations Center Policies and Procedures Manual, as 
revised in November 1984, the National Enforcement Investigations Center Manual for 
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the Evidence Audit. published in September 1981, and SW-846, for all sample collection 
and analysis activities conducted pursuant to this Consent Order. In addition, 
Respondent shall: 

1. Ensure that all contracts with laboratories used by Respondent for analysis 
of samples taken pursuant to this Consent Order provide for access for EPA 
personnel and EPA-authorized representatives to assure the accuracy of 
laboratory results related to th~ Site; 

2. Ensure that laboratories utilized by Respondent for analysis of samples 
taken pursuant to this Consent Order perform all analyses according to 
accepted EPA methods. Accepted EPA methods consist of EPA Drinking 
Water Method 524.2 and those methods which are documented in the 
11Contract Lab Program Statement of Work for Iilorganic Analysis11 and the 
"Contract Lab Program Statement of Work for Organic Analysis," dated 

. February 1988 (or as updated), or any alternative method that has been 
approved by EPA for use during this project; 

3. Ensure that all laboratories used by Respondent for analysis of samples 
taken pursuant to this Consent Order participate in an EPA Contract Lab 
Program ("CLP"), or CLP-equivalent, QA/QC program; 

4. Ensure that the laboratories used by Respondent for analysis of samples 
taken pursuant to this Consent.O~:der perform satisfactorily on Performance 
Evaluation samples that EPA may submit to those laboratories for pwposes 
of insuring that the laboratories meet EPA-approved QAJQC requirements; 
and, 

5. For any analytical work perfonned, including that done in a fixed 
laboratory, in a mobile laboratory, or in on-site screening analyses, Respon
dent must submit to EPA a 11Non-CLP Superfimd Analytical Services 
Tracking System" document for each non-CLP laboratory utilized during a 
sampling event, within thirty (30) days after acceptance of the analytical 
results. Upon completion, such documents shall be submitted to the EPA 
Project Coordinator, with a copy of the transmittal letter to: 

Regional Sample Control Coordinator Task Monitor 
USEPA·Edison Field Office 
Environmental Services Division 
2890 Woodbridge Avenue 
Edison. NJ 0883 7 
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d. Site Health and Safety Plan. The HSP shall confom1 to 29 CFR § 1910.120, "OSHA 
Hazardous Waste Operations Standards,11 and the EPA guidance document, "Standard 
Operating Safety Guidelines" (OS~ 1988). 

3. Following approval or modification by EPA, the RJIFS Work Plan and the FOP shall be 
deemed to be incorporated into this Consent Order by reference. 

B. Task ll: CommunitY Relations Plan. EPA will prepare a community relations pl~mt in 
accordance with EPA guidance and the NCP. Respondent shall provide infonnation, as requested 
by EPA, supporting EPA's community relations programs._ As requested by EPA, Respondent shall 
participate in the preparation of all appropriateinfom1ation disseminated to the public and in public 

· meetings which may be held or sponsored by EPA to explain activities at or concerning the Site. 

C. Task ffi; Site Ch!U)Cterj.fAtion. Following EPA's written approval or modification of the RifFS 
Work Plan and the FOP, Respondent shall implement the provisions of these plans to characterize 
the nature, quantity, and concentrations of hazardous substances, pollutants, or contaminants at the 
Site. Respondent sball provide EPA with validated analytical data within sixty (60) days of each 
sampling activity. in an electronic format (i.e .• an IBM-compatible computer disk) in a fonn 
showing the locatioDt medium and re$Ults. Within seven (7) days of completion of :field activities, 
Respondent shall so advise EPA in writing. Within sixty (60) days of completion of validation of 
the final set of field data, Respondent shall submit to EPA a Site Characterization Summary 
Report, as described in the RJIFS SOW. Respondent shall address any comments made by EPA 
on the Site Characterization Summary Report in the draft RI Report. · 

D. Task IV; Identification of Candidate Technologies. Within forty-five (45) days ofRespondent' s 
receipt of the last set of validated analytical results, Respondent shall submit a Technical 
Memorandum for the Identification of Candidate Technologies. The candidate technologies 
identified ~1 include innovative treatment technologies (as defined in the Rl/FS Guidance) where 
appropriate. IfEPA disapproves of or requires revisions to the technical memorandum identifying 
candidate technologies, in whole or in part, Respondent shall amend and submit to EPA a revised 
technical memorandum, identifying candidate technologies, which is responsive to the directions 
in all EPA comments, within thirty (30} days of receiving EPA's comments. 

E. Task V: Ireatability Studies. At EPA's request, Respondent shall conduct treatability studies, 
except where Respondent can demonstrate to EPA's satisfaction that they are not needed. The 
major components of the treatability studies shall include a determination of the need for and scope 
of studies, the design of the studies, and the completion of the studies. If requested by EPA to 
\Dldertake treatability studies, Respondent shall provide EPA with the following deliverables: · 

1. Treatability Testing Statement of Work. If EPA determines that treatability testing is 
required and so notifies Respondent, Respondent shall, within thirty (30) days thereafte~; 
submit to EPA a Treatability Testing Statement of Work. 
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2. Treatability Testing Work Plan. 'Within thirty (30) days of EPA's approval of the 
Treatability Testing Statement of Work, Respondent shall submit a Treatability Testing 
Work Plan, including a schedule. Upon its approval by EPA, said schedule shall be deemed 
incorporated into this Consent Order by reference. If EPA disapproves of or requires 
revisions to the 'Ii"eatability Testing Work Plan, in whole or in part, Respondent shall amend 
and submitto EPA a revised Treatability Testing Work Plan which is responsive to the direc~ 
tions in all EPA comments, within thirty (30) days of receiving EPA's comments. 

3. Treatability Study QAPR HSP. and SAP. Within thirty (30) days of the identification by 
EPA of the need for a separate or revised QAPP,HSP, and/or SN>, Respondent shall submit 
to EPA a revised QAPP, HSP and/or SAP, as appropriate. If EPA disapproves of or requires 
revisions to the revised QAPP, HSP, and/or SAP, in whole or in part, Respondent shall 
amend and submit to EPA a revised treatability study QAPP. HSP, and/or SAP, which is 

. responsive to the directions in all EPA comments, within thirty (30) days of receiving EPA's 
comments. · 

4. Trs;g.tability StudY Evaluation Re.gort. Wrtbin thirty (30) days of completion of any 
treatability testing, sampling, and analysis, Respondent shall submit a 'treatability Study 
Evaluation Report to EPA. If EPA disapproves of or requires revisions to the Treatability 
Study Evaluation Report, in whole or in part, Respondent shall amend and submit to EPA 
a revised Treatability Study Evaluation Report which is responsive to the directions in all 
EP~ comments, within thirty (30) days of receiving EPA's comments . 

F. Task VI; EPA's Baseline Risk Assc:§sment. EPA will prepare a baseline risk assessment, which 
shall be incorporated by Respondent into the Rl. Respondent shall make good faith efforts in 
assisting EPA in the preparation of the Baseline Risk Assessment. The major components of the 
Baseline Risk Assessment include contaminant identification, exposure assessment, toxicity 
assessment, and human health, and ecological risk characterization. 

EPA will provide sufficient information concerning the baseline risks such that Respondent can 
begin drafting the Feasibility Study report. This information will normally be in the form of two 
or more Baseline Risk Assessment memoranda prepared by EPA. One memorandtnn will generally 
include a list of the chemicals of concern for human health and ecological effects and the 
corresponding toxicity values. Another memorandum will list the Current and potential future 
exposure scenarios, exposure assumptions, and exposure point concentrations that EPA plans to 
use in the Baseline Risk Assessment. Resi>ondent may comment on these memoranda, However, 
EPA is obligated to respond only to significant conunents that are submitted during the formal 
public comment period. 

After considering any significant comments received, EPA will prepare a Baseline Risk 
Assessment report based on the data presented in the Site Characterization Summary Report. The 
Baseline Risk Assessment report will be provided to Respondent. EPA will release this report to 
the public at the same time it releases the final RI report. Both reports will be put into the 
Administrative Record for the Site. 
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EPA will respond to all significant comments on the memoranda or the Baseline Risk Assessment 
that are submitted during the fonnal comment period in the Responsiveness Summary of the 
Record ofDecision. 

G. Task YJI: Presentation on Preiiminazy Findings of the Rl. Development ofRemedial Action 
Ohfectives and Deve1Ql2ment and Screening of&emedial Alternatives. Respondent shall develop 
remedial action objectives and develop and screen remedial alternatives. Within sixty (60) days 
after EPA's submittal of the Baseline Risk Assessment report to Respondent, or within sixty (60) 
days after EPA's approval of Respondent's Treatability Study Evaluation Report, if treatability 
studies are undertaken, whichever is later, Respondent shall make a presentation to EPA and the 
State during which the Respondent shall summarize the preliminary findings of the RI, identitY 
the remedial action objectives, and summarize the development and preliminary screening of 
remedial alternatives.. Respondent shall address any comments made by BPA during this 
presentation in the appropriate document. 

H. Task Vlll; Remedial Investigation Report. 'Mthin thirty (30) days of the Task VII presentation 
to EPA, Respondent shall submit to EPA a draft RI report consistent with the RIIFS Work Plan and 
FOP. If EPA disapproves of or requires revisions to the RI report, in whole or in part, Respondent 
shall amend and submit to EPA a revised R1 report which is responsive to the directions in aU EPA 
comments, within thirty (30) days of receiving EPA's comments . 

I. Task JX: Feasibility Study Report. Within sixty (60) days of the 'lksk VII presentation to EPA," 
Respondent shall submit a draft FS report. Respondent shall refer to the RIIFS Work Plan and the 
RIIFS Guidance for report content and format. Within twenty~one (21) days of submitting the draft 
FS report, Respondent shall make a presentation to EPA and the State at which Respondent shall 
summarize the findings of the draft FS report and discuss EPA's 8nd the State's preliminary 
comments and concerns associated with the draft FS report. If EPA disapproves of or requires 
revisions to the draft FS report, in whole or in part; Respondent shall amend and submit to EPA 
a revised draft FS report which is responsive to the directions in all EPA comments, within thirty 
(30) days of receiving EPA's written comments. 

26. EPA resenres the right to comment on, modify and direct changes for all deliverables 
required pursuant to this Consent Order. At EPA's sole discretion, Respondent must fully correct 
all deficiencies and incorporate and integrate all information and comments supplied by EPA either 
in subsequent or resubmitted delivcrables. · · 

27. Respondent shall not proceed further with any subsequent activities or tasks until receiving 
EPA approval for the following deliverables: RIIFS work plan and FOP, and Treatability Testing 
Work Plan and Treatability Study FOP (if treatability study work is required to be undertaken). 
While awaiting EPA approval on these deliverables, Respondent shall proceed with all other tasks 
and activities which may be conducted independently of these deliverables, in accordance with the 
schedule set forth in this Consent Order . 
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28. Upon receipt of the draft FS report, EPA will evaluate, as necessBI)', the estimates of the risk 
to the public and environment that are expected to remain after a particular remedial alternative bas 
been completed. 

29. For all remaining deliverables not enumerated in the previous paragraph, Respondent shall 
proceed with all subsequent tasks, activities and deliverables without awaiting EPA approval on the 
submitted deliverable. EPA reserves the right to stop Respondent from proceeding further, either 
temporarily or permanently, on any task, activity or deliverable at any point during the RIIFS 
process. 

30. EPA may conunent on any report, plan or other submittals by Respondent, and at its 
discretion, require changes to such report, plan, or other submittals. EPA, in its sole discretion, may 
subsequently disapprove any revised submissions from Respondent.lftbe subsequent submittals do 
not fully reflect any changes recommended by EPA, then EPA, in its sole discretion, may.seek 
stipulated or statutory penalties; perfonn its own studies, complete the RIIFS (or any portion of the 
RIIFS) under CERCLA and the NCP, and seek reimbursement from Respondent for their costs; 
and/or seek any other appropriate relief. 

31. In the event that EPA takes over some of the tasks, but not the preparation of the Rl and FS 
reports, Respondent shall incorporate and integrate information supplied by EPA into the final RI 
and FS reports. · · 

32. Neither failure of EPA to expres~ly approve or disapprove of Respondent's submiSsions 
within a specified time period, nor the absence of comments, shall be construed as approvai by EPA. 
Whether or not EPA gives express approval for Respondent's deliverables, Respondent is 
responsible for preparing deliverables acceptable to EPA. 

33. Respondent shall, prior to any off-Site shipment of hazardous ~ubstances from the Site to an 
out-of~state waste management facility, provide written notification to the appropriate state 
environmental official in the receiving state and to EPA's Project Coordinator of such shipment of 
hazardous substances, However. the notification of shipments shall not apply to any such o1f-Site 
shipments when the total volume of such shipments will not exceed ten ( 1 0) cubic yards. 

A. The notification shall be in writingj and shall include the foJlowing information. where 
available: (1) the name and location of the facility to which the hazardous substances are to be 
shipped; (2) the type and quantity of the hazardous substances to be shipped; (3) the expected 
schedule for the shipment of the hazardous substances; and (4) the method of transportation. 
Respondent shall notify the receiving state of major changes in the shipment plan, such as a 
decision to ship the hazardous substances to another facility within the same state, or to a facility 
in another state. 

B. The identity of the receiving facility and state will be detennined by Respondent following the 
award of the contract for the RIIFS. Respondent shall provide all relevant information, including 
information under the categories noted in subparagraph {a) above, on the off~Site shipments, as 
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soon as practical after the award of the contract and before the hazardous substances are actually 
shipped. · 

vm. NOTIFICATION AND REPORTING REOUIREM:ENTS 

34~ . All reports and other documents submitted by Respondent to EPA (other than the monthly 
progress reports referred to below) which purport to document Respondent's compliance with the 
terms ofthis Consent Order shall be signed by a responsible o:fficial(s} for Respondent. For purposes 
of this Consent Order, a, responsible corporate official is an official who is in charge of a principal 
business function. 

35. Until the tennination ofthis Consent Order, Respondent shall prepare and provide EPA with 
written monthly progress reports which: (1) describe the actions which have been taken toward 
achieving compliance with this Consent Order during the previous month; (2) describe all actions, 
data and plans which are scheduled for the following two months and provide other information 
relating to the progress of work as is customary in the industry; (3) include information regarding 
percentage of completion, all delays encountered or anticipated that may atrect the future schedule 
for completion of the work required hereunder, and a description of all efforts made to mitigate those 
delays or anticipated delays; and (4) identifY the net worth of the funding mechanism required 
pursuant to this Consent Order and oontain a statement as to whether such net worth is sufficient as 
required by this Consent Order. These progress reports shall be submitted to EPA by Respondent 
by the tenth (lOth) day of every month following the month of the effective date of this Consent 
Order. · 

36. Upon the occwrence of any event during perfonnance of the work required hereunder which 
eventt pursuant to Section 103 of CERCLA, 42 U.S.C. § 9603 requires reporting to the National 
Response Center, Respondent shall, within twenty-four (24) hours. orally notify the EPA Project 
Coordinator (or, in the event ofthe Wlavailability of the EPA Project Coordinator, the Chief of the 
Central New York Remediation Section of the Emergency and Remedial Response Division ofEPA 
Region IT), in addition to the reporting required by said Section 103. Within twenty (20) days of the 
onset of such an event, Respondent shall furnish EPA with a written report setting forth the events 
which occurred and the measures taken, and to be taken, in response thereto. 

37. All work plans, reports, notices and other documents required to be submitted to EPA under 
tliis Consent Order shall be sent by certified mail, return receipt requested, by overnight delivery or 
courier to the following addressees: 

7 copies: Chief: Central New York Remediation Section 
(including Emergency and Remedial Response Division 
l unbound United States Environmental Protection Agency 
copy) · 290 Broadway, 20111 Floor · 

NewYork,NewYork 10007-1866 

Attention: Patricia Simmons, Remedial Project Manager 
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1 copy: Chief, New Jersey Superfund Branch 
Office ofRegional Counsel 
United States Environmental Protection Agency 

290 Broadway, 1 Th Floor 
New York, New York 10007-1866 

Attention: Muthu S. Sundmm, Esq., Assistant Regional Counsel 

4 copies: New Jersey Department of Environmental Protection 

401 East State Street 
CN..028 
Trenton, New Jersey 08625-0028 

Attention: Robert Marcolina, Project Manager 

1 copy: New Jersey Department of Health and Senior Services 

P.O. Box 360 
Trenton, New Jersey 08625-0360 

Attention: Steven Miller, Ph.D., Project Manager 

. I 

In addition, when submitting to EPA any written communication required hereundett Respond,ent 

shall simultaneously submit one (1) copy of that communication (unless the given document is a plan 

or report) to: 

New Jersey Department of Environmental Protection 

401 Bast State Street 
CN-028 
Trenton, New Jersey 08625"0028 

Attention: Robert Marcolina, Project Manager 

38. Respondent shall give EPA at least fourteen (14) days advance notice of all field work or field 

activities to be performed by Respondent pursuant to this Consent Order. 

IX. MODIFlCATION OF THE WORK PLAN 

39. If at any time during the RIIFS process, Respondent identifies a need for additional data, a 

memorandum documenting the need for additional data shall be submitted to the EPA Project 

Coordinator within twenty {20) days of identification, EPA in its discretion will detennine whether 

the additional data will be collected by ReSJ?Ondent and whether it will be incorporated into reports 

and deliverables required pursuant to this Consent Order. 

40. In the event of conditions posing an immediate threat to human health or welfare or the 

environment, Respondent shall notify EPA and the New Jersey Department of Enviromnental 
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Protection immediately. In the event of unanticipated or changed circumstances at the Site, 
Respondent shall notify the EPA Project Coordinator (or, in the event of the Wlavailability of the 
EPA Project Coordinator, the Chief of the Central New York Remediation Section of the Emergency 
and Re~edial Response Division of EPA Region II) by telephone within twenty-four (24) hours of 
discovezy of the unanticipated or changed circumstances. In addition to the authorities in the NCP, 
in the event that EPA determines that the immediate threat or the Wlanticipated or changed 
circumstances wammt changes in the RI/FS Work Plan and/or FOP, EPA will modifY or amend the 
RIIFS Work Plan and/or FOP in writing accordingly. Respondent shall implement the RIIFS Work 
Plan and/or FOP as modified or amended. 

41. EPA may detennine that in addition to tasks defined in the initially-approved RIIFS Vtbrk Plan, 
other additional work may be necessary to accomplish the objectives of the RIIFS. EPA may require, 
pursuant to this Consent Order, that Respondent perfonn these response actions in addition to those 
required by the initially-approved RIIFS Work Pl~ including any subsequently approved 
modifications, if EPA determines that such actions are necessary for a complete RifFS. Subject to 
EPA resolution of any dispute pursuant to Section xvn, Respondent shall implementthe additional 
tasks which EPA determines are necessary. The additional work shall be completed according to 
the standards, specifications and schedule set forth or approved by EPA in a written modification 
to the RI/FS Work Plan or written RIIFS Work Plan supplement. EPA reserves the right to condu~t 

the work itself at any point, to seek reimbursement for the costs associated with the work from 
Respondent, and/or to seek any other appropriate relief . 

X. FINAL RIJFS. PROPOSED PLAN· PUBLIC COMMENT. RECORD OF DECISION 

42. EPA retains the responsibility for the release to the public of the RI and FS reports. EPA 
retains responsibility for the preparation and release to the public of the proposed remedial action 
plan and record of decision in accordance with CERCLA and the NCP. 

43. EPA will provide Respondent with the proposed remedial action plan, and record of decision. 

44. EPA will determine the contents of the administrative record file for selection of the remedial 
action. Respondent shall submit to EPA docwnents developed during the course ofthe RI/F~ upon 
which selection of the remedial action may be based. Respondent shall provide copies of plans, task 
memoranda including docwnentation of field modifications~ recommendations for further action, 
quality assurance memoranda and audits, raw data, field notes, laboratory analytical reports, and 
otherreports. Respondent shall additionally submit any previous studies conducted understate, local 
or other federal authorities relating to selection of the response action and all communications 
between Respondent and state, local or other federal authorities concerning selection of the response 
~~ . 

XI. PROJECT COORDINATORS. OTHER PERSONNEL 

45. EPA bas designated the following individual as its Project Coordinator with respect to the 
Site: 

IS 
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Patricia Simmons, Remedial Project Manager 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency 
290 Broadway, 201h Floor 
New York, New York 10007-1866 
(212) 637-3865 

Not later than seven (7) days after the effective date of this Consent Order, Respondent shall select 
its own Project Coordinator and shall notify EPA in writing of the name, address, qualifications, job 
title and telephone number of that Project Coordinator. He ot she shall have technical expertise 
sufficient to adequately oversee all aspects of the work contemplated by this Consent Ordet 
Respondent and EPA's Project Coordinators shall be responsible for overseeing the implementation 
of this Consent Order and shall coordinate communications between EPA and Respondent EPA 
and Respondent may change their respective Project Coordinators. Such a change shall be 
accomplished by notifying the other party in writing at least ten (1 0) days prior to the change where 
possible, and concurrently with the change or as soon thereafter as possible in the event that advance 
notification is not possible. 

46. EPA•s Project Coordinator shall have the authority lawfully vested in a Remedial Project 
Manager and On-Scene Coordinator by the NCP. In addition, EPNs Project Coordinator shall have 
the authority, consistent with the NCP, to halt any work required by this Consent Ordet; and to take 
any necessary response action when she/he determines that conditions at the Site may present an 
immediate endangerment to public hea11h or welfare or the environment The absence of the EPA 
Project Cooroinator ftom the area under study pursuant to this Consent Order shall not be cause for 
the stoppage or delay of work. 

47. All activities required of Respondent under the tenns of this Consent Order shall be 

perfonned only by qualified persons possessing all necessary pennits, licenses, and other authoriza
tions required by applicable law. · 

XII. QYERSIGBT 

48. During the implementation of the requirements of this Consent Order, Respondent and its 
contractors and subcontractors shall be available for such conferences and inspections with EPA as 
EPA may determine are necessacy for EPA to adequately oversee the work being carried out and/or 
to be cmied out. 

49. Respondent arid its employees, agents, contractors and consultants shall cooperate with EPA 
in its efforts to oversee Respondent's implementation of this Consent Order. 

XIII. SAMPLING. ACCESS AND DATA A.YAILABILITY/ADMISSmiLITY 

50. If any area to which access is necessary to perform work under this Consent Order is owned 
in whole or in part by parties other than those bound by this Consen~ Order, Respondent shall obtain, 
or use best efforts to obtain, access to the Site within sixty (60) days of the effective date of this 
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Consent Order. Such agreements shall provjde access for EPA, its contractors and oversight 

official~ NJDEP and its contractors, and Respondent or its authorized representatives, and 

agreements for such access shall specify that Respondent is not EPA's representative with respect 

to liability associated with Site activities. Copies of such agreements shall be provided to EPA 

within ten (1 0) days of their execution. If access agreements are not obtained within the time 

referenced above, Respondent shall inunediately notifY EPA ofits fiillure to obtain access. EPA 

may, in its sole discretion; obtain access for Respondent, perform those tasks or activities with EPA 

contractors, or tenninate this Consent Order in the event that Respondent cannot obtain access 

agreements. In the event that EPA performs those tasks or activities with EPA contractors and does 

not terminate this Consent Order, Respondent shall reimburse EPA for all costs incurred in 

perfonning such activities and shall perfonn all other activities not requiring access to the given 

property. Respondent additionally shall integrate the results of any such tasks undertaken by EPA 

into its reports and deliverables. Furthermore, Respondent agrees to indemnifY the United States as 

specified in paragraph 92 of this Consent Order. Respondent shall also reimburse EPA pursuant to 

paragraph 76 for all costs and attorney fees incurred by the United States in its efforts to obtain 

access for Respondent. · 

51. At all reasonable times, EPA and its authorized representatives shall have the authority to 

enter and freely move about all property at the Site and o:tf .. Site areas where worl4 if any, is being 

perl'onned, for the purposes of inspecting conditions, activities, the results of activities, records, 

operating logs, and contracts related to the Site or Resl'ondent and their contractor pursuant to this 

Consent Order; reviewing the progress of Respondent in carrying out the terms of this Consent 

Order; conducting tests as EPA or its authorized representatives deem necessary; using a camera, 

sound recording device or other recording equipment; and verifYing the data submitted to EPA by 

Respondent Respondent agrees to provide EPA and its designated representatives with access to 

inspect and copy all records, files, photographs, documents, sampling and monitoring dat~ and other 

writings related to work undertaken in canying out tbis Consent Order. EPA and its authorized 

representatives with access to the Site under this paragraph shall comply with all appl'(>ved health 

and safety plans. 

52. . All data, records, photographs and other infonnation created, maintained· or received by 

Respondent or its agents, contractors or consultants in connection with implementation oftbe work 

under this Consent Order, including but not limited to contractual documents., quality assurance 

memoranda, raw data, field notes, laboratory _analytical reports, invoices, receipts, work orders and 

disposal records, shall. without delay, be made available to EPA on request EPA shall be permitted 

to copy all such documents and other items. 

53. Upon request by EPA, or its designated representatives, Respondent shall provide EPA or 

its designated representatives with duplicate and/or split samples of any material sampled in 

connection with the implementation of this Consent Order, or, at EPA's option, allow EPA or its 

designated representatives to take such samples. 

54. Respondent may assert a claim ofbusiness confidentiality under40 C.RR. § 2.203, covering 

part or all of the information submitted 1Q EPA pursuant to the terms of this Consent Order, provided 

such claim is allowed by section 104(e)(7). ofCERCLA, 42 U.S.C. § 9604(e)(7). This claim shall 
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be asserted in the manner described by 40 C.F.R. § 2.203(b) and substantiated at the time the claim 
is made. lnfonnation determined to be confidential by EPA will be given the protection specified 
in 40 C.F.R Part 2. If no such claim accompanies the information when it is submitted to EPA, it 
may be made available to the public by EPA or the State without further notice to Respondent. 
Respondent agrees not to assert confidentiality claims with respect to any data related to Site 
conditions, sampling, or monitoring. 

55. Notwithstanding any other provision of this Consent Order, EPA hereby retains all of its 
information gathering, access and inspection authority under CERCLA, RCRA, and any other 
applicable statute or regulation. 

56. In entering into this Consent Order, Respondent waives any objections to any validated data 
gathered, generated, or evaluated by EPA, NJDEP or Respondent in the perfonnance or oversight 
of the work that has been verified according to the quality assurance/quality control (QA/QC) 
procedures required pursuant to this Consent Order. If Respondent objects to any other data relating 
to the RIIFS and which is submitted in a monthly progress report in accordance with paragraph 35 
herein, Respondent shall submit to EPA a report that identifies and explains its objections, describes 
its views regarding the acceptable uses of the data, if any, and identifies any limitations to the use 
of the data. The report must be submitted to EPA within thirty (30) days of the monthly progress 
report containing the data. · · -

XIY. OTIIJR APPI.JCABLE LAWS 

57. Respondent shall comply with all laws that are applicable when performing the RIIFS. No 
local, state, or federal permit shall be required for any portion of the work, includi~ studies, 
required hereunder which is conducted entirely on-site, where such work is carried out in Compliance 
with Section 121 of CERCLA, 42 U.S.C. § 9621; however, Respondent must comply with the 
substantive requirements that would otherwise be included in such pennits. For any off-Site work 
performed pursuant to this Consent Order, Respondent shall obtain all pennits necessary under 
applicable laws and shall submit timely applications and requests for any such permits. This Consent 
Order is not, nor shall it act as, a pennit issued pursuant to any federal or state statute or regulation. 

XV. RECORD PRESERVATION 

58. All records and documents in Respondent's possession that relate in any way to the Site shall 
be preserved during the conduct of this Consent Order and for a minimwn of ten (1 0) years after 
conunencement of construction of any remedial action which is selected following the completion 
of the RIIFS. Respondent shall acquire and retain copies of all documents that relate to the Site and 
are in the possession of its employees, agentst accountants, contractors, or attomeys. After this ten 

. (1 0)-year period, Respondent shall notify EPA at least ninety (90) days before the documents are 
scheduled to be destroyed. If EPA requests that the docum"nts be saved, Respondent shall, at no 
cost to EPA, give the documents or copies of the documents to EPA. 

18 
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XVI. COMMUNITY RELATIONS 

59. Respondent shall CQoperate with EPA in providing information relating to the work required 
hereunder to the public. To the extent requested by EPA. Respondent shall participate in the 
preparation of all appropriate information disseminated to the public and make presentations at, and 
participate ~ public meetings which may be held or sponsored by EPA to explain activities at or 
concerning the Site. 

XVII. DISlP]'E BFSOLU'I]ON 

60. Any dispute concerning activities or deliverables i'equired under this Consent Order, 
excluding the baseline risk assessmeirt, shall be resolved as follows: The dispute shall in the first 

instance be the subject ofinfonnal negotiations between EPA and the Respondent and the period for 
such informal negotiation shall not exceed twenty (20) days from the time the dispute arises. In the 
event that the parties cannot resolve a dispute by informal negotiations under the preceding sentence, 
the position advanced by EPA shall be conSidered binding unless, Respondent notifies EPA's Project 
Coordinator, in writing, of its objections within five (5) days of after the conclusion of the informal 
negotiation period. Respondent's written objections shall define the dispute, state the basis of 
Respondent's objections, and be sent to EPA by certified mail, return receipt requested. EPA and 
Respondent then have an additional fourteen (14) days to reach agreement. If an agreement is not 
reached within the fourteen (14) days, Respondent may, within seven (7) days of the conclusion of 
the aforementioned fomteen (14)-day period, request a detennination by the Chief of the New York 
Remediation Branch of the Emergency and Remedial Response Division, EPA Region ll 
(hereinafter, the hChief''). Such a request by Respondent shall be made in writing. The Chief's 
detennination is EPA's final decision. Respondent shall proceed in accordance with EPA's final 
decision regarding· the matter in dispute, regardless of whether Respondent agrees with the decision. 
If Respondent does not agree to perform or does not actually perform the work in accordance with 
EPA's final decision, EPA reserves the right in its sole discretion to conduct the work itself and seek 
reimbursement from Respondent ofthe costs of that work, to seek enforcement of the decision, to 

seek stipulated penalties, and/or to seek any other appropriate relief. Stipulated penalti~ provided 
in Section XVID of this Consent Order, with respect to the disputed matter shall continue to accrue 
but payment shall be stayed pending resolution of the dispute as provided in this paragraph. 
Notwithstanding the stay of payment, stipulated penalties shall accrue from the frrst (1 51

) day of 
noncompliance with any applicable provision of this Consent Order. In the event that Respondent 
does not prevail on the disputed issue, stipulated penalties shall be assessed and paid as provided in 
Section XVIII of this ConseJ;J.t Ordet 

61. Respondent is not relieved of its obligations to perfonn and conduct activities and submit 
deliverables on the schedules which are approved by· EPA and applicable to the work required 
pursuant to this Consent Order, while a matter is pending in dispute resolution. The invocation of 
dispute resolution does not stay the accrual of stipulated penalties Wider this Consent Order . 
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XVID. DELAY IN PERFQBMANCE/STIPULA]'ED PENALTIES 

62~ For each day that Respondent fails to complete a deliverable in a timely manner or fails to 

produce a deliverable of acceptable quality, or otherwise fails to perform in accordance with the 

requirements of this Order, Respondent shall be Hable for stipulated penalties. Penalties begin to 

accrue on the day that performance is due or a violation occurs, and shall continue to accrue until 

the noncompliance is corrected. Where a revised submission by Respondent is required by EPA, 

stipulated penalties shall continue to accrue until a deliverable satisfactory to EPA is produced. EPA 

will provide written notice for violations that are not based on timeliness; nevertheless, penalties 

shall accrue from the day a violation commences. Payment shall be due within thirty {30) days of 

reeeipt of a demand letter from EPA. 

63. Respondent shall pay interest on any amount due to EPA. The interest shall begin to accrue 

at the end of the thirty (30)-day period referred to in the previous paragraph~ at the rate established 

by the Department of Treasury pursuant to 31 U.S.C. §3717. Respondent shall further pay a 

handling charge of one ( 1) percent, to be assessed at the end of each thirty-one (31 )-day period, and 

a six (6) percent per annum penalty charge, to be assessed if the penalty is not p~d in full within 

ninety (90) days after it is due. 

64. Respondents shall make all payments by forwarding a cashier's or certified check to: 

U.S. Environmental Protection Agency 
EPA· Region 2 

Attn: Superfund Accounting 
P.O. Box 360188M 

Pittsburgh, PA 15251 

Checks shall identifY the name of the Site, the site identification number, the account nwnber, and 

the index number of this Order. A copy of the check and of the accompanying transmittal letter shall · 

be sentto the fust two addressees listed in paragraph 37 above. 

As an altemative, payment may also be provided to our account at Mellon Bank via electronic funds 

transfer \'EFT"). To effect this payment via EFT, please provide the following information to your 
bank: 

. 

1. Amount of payment 
2. Title ofMelton Bank account to receive the payment: EPA 

3. Account code for Mellon Bank receiving the payment: 9108544 

4. Mellon Bank ABA touting number: 043000261 

5. Name of remitter: ISP Environmental Services, Inc. 

6. Site identifi'er: 02HU · 

Along with this information, please instruct your bank to remit payment in the agreed upon amount 

via EF1' to EPA's account with Mellon Bank. 
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To ensure that your payment is properly recorded, you should send a lette~; within one week of the 

EFT, which references the date of the EFT, the payment amom1t. the name of the site, the case 
nwnber, and your name and address to: 

as well as to: 

John E. La Padula, Chief 
New York Remediation Branch 

United States Environmental Protection Agency 
290 Broadway .. 20th Floor . 

New York, New York 10007-1866 

Walter Mug~ Regional Com1sel 
United States Environmental Protection Agency 

290 Broadway • 17th Floor 
New York, New York 1 0007·1866 

65. For the following deliverables, stipulated penalties shall accrue in the amount of $2,500 per 
day, per violation. for the first seven (7) days of noncompliance; $5,000 per day, per violation, for 
the eighth (8th) through fourteenth (14th) day of noncompliance; and $7,500 per day, per violation, 
for the fifteenth (15th) day through the thirtieth (30th) day of noncompliance, and $10,000 per day, 
per violation. for any violations lasting for more than thirty (30) days: 

A. An original and any revised RIIFS work plan. 

B. An original and any revised SAPs QAPP, or HSP. 

C. An original and any draft RI report. 

D. An original and any revised 1\'eatability Testing Wotk Plan, if required.· 

E. An original and any revised Treatability Study SAP, QAPP, and/or HSP, if required. 

F. An original and any revised Treatability Study Evaluation Report, if required. 

G. An original and any revised draft FS Report. 

66. For the following deliverables, stipulated penalties shall accrue in the amount of$1 ,250 per 
day, per violation, for the first seven (7) days of noncompliance; $2,500 per day, per violation. for 
the eighth (8th) through fourteenth (14th) day of noncompliance; and$3,750 per day, per violation, 
for the fifteenth (15th) day through the thirtieth (30th) day of noncompliance, and $5.000 per day, 

per violation, for all violations lasting beyond thirty (30) days. 

A. An original and any revised Site Characterization Sununary Report. 

B. . An original and any revised Identification of Candidate Technologies Memorandtnn . 
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C. An original and any revised lieatability Testing Statement of Work. 

D. Presentation regarding Findings ofRI, Remedial Action Objectives~ and Development ~d 

Preliminary Screening of Alternatives. 

E. .Presentation regarding draft FS Report. 

F. Certificate oflnsurance. 

67. For the monthly progress reports, stipulated penalties shall accrue in the amount of$625 per 

day, per violation, for the first seven (7) days of noncompliance; $1,250 per day, per violation, for 

the eighth (8th) through fourteenth (14th) day of noncompliance; and $1,875 per day, per violation, 

for the fifteenth (15th) day through the thirtieth (30th) day, and $2,500 per day. per violation, for all 

violations lasting beyond thirty (30) days. 

68. Respondent may dispute EPA's rightto the stated amountofpenalties by invoking the dispute 

resolution procedures under Section XVII herein. Penalties shall accrue but need not be paid during 

the dispute resolution period. If Respondent does not prevail upon resolutiont all penalties shall be 

due to BPA within thirty (30) days of resolution of the dispute. If Respondent prevails upon 

re&olution, no such penalties shall be payable. 

69. In the event that EPA requires that c,:om:ctions to an interim deliverable be reflected in the 

next deliverable, rather than requiring that the interim deliverable be resubmitted, no stipulated 

penalties for that interim deliverable shall accrue. 

70. The stipulated penalties provisions of this Consent Order do not preclude EPA from pursuing 

any other remedies or sanctions which are available to EPA because of Respondent's failure to 

comply with this Consent Order, including but not limited to conduct of all or part of the RIIFS by 

EPA. Paytnent of stipulated penalties does not alter Respondent's obligation to complete 

performance under this Consent Order. 

XIX. FORCE MAJEURE 

71. "Force majeure", for purposes of this Consent Order, is defined as· any event arising from 

causes entirely beyond the control of Respondent and of any entity controlling, controlled ~ or 

under common control with Respondent, including Respondent's contractors and subcontractors, that 

delays the timely perfonnance of any obligation under this Consent Order notwithstanding 

Respondent's best efforts to avoid the delay. The requirement that Respondent exercise "best efforts 

to avoid the delay" includes using best efforts to anticipate any potential force majeure event and best 

efforts to address the effects of any potential force majeure event (1) as it is occuning and (2) 

following the potential force majeure even~ such that the delay is minimized to the greatest extent 

practicable. As a way of example, but not as a way of limitation, increased costs or expenses of any 

work to be perfQrmed under .this Consent Order or the financial difficulty ofRespondent to perform 

such work are not considered force majeure events . 
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72. If any event occurs or has occurred that may delay the performance of any obligation under 

this Consent Order, whether or not caused by a force majeure event, Respondent shall notify by 

telephone the EPA Project Coordinator or, in his or her absence, the Chief of the Central New York 

Remediation Section of the Emergency and Remedial Response Division of EPA Region U, within 

forty-eight (48) hours of when Respondent lmew or should have known that the event might cause 

a delay. Within five (5) business days thereafter, Respondent shall provide in writing: the reasons 

for the delay; Respondent•s rationale for interpreting the cirCumstances as constituting a force 

m~eure event (should that be Respondent's claim); the anticipated duration of the delay; all actions 

taken or to be taken to prevent or minimize the delay; a schedule for implementation of any measures 

to be ·taken to mitigate the effect of the delay; and a statement as to whether, in the opinion of 

Respondent, such event may cause or contribute to an endangerment to public health, welfare or the 

environment. Such written notice shall be accompanied by all available pertinent documentation 

including. but not limited to, third-party comspondence. Respondent shall exercise best efforts to 

avoid or minimize any delay and any eft'ects of a delay. Failure to comply with the above 

requirements may preclude Respondent from asserting any claim of force Jru\feure. 

73. If EPA agrees that the delay or anticipated delay is attributable to force majeure, the time for 

performance of the obligations under this Consent Order that are directly affected by the force 

majeure event will be extended for a period oftime, detennined by EPA, not to exceed the actual 

duration of the delay caused by the force majeure event. An extension of the time for performance 

of the obligation directly affected by the force majeure event shall not, ofitselt extend the time for 

performance of any Subsequent obligation. 

74. If EPA does not agree that the delay or anticipated delay has been or will be caused by a force 

majeure event or ifRespondent objects to the length of the extension determined by EPA pursuant 

to paragraph 73 above, the issue shall be subject to the dispute resolution procedures set forth in 

Section XVII of this Consent Order. In order to qualif.y for a force majeure defense, Respondent 

shall have the burden of demonstrating by a preponderance of the evidence that the delay or 

anticipated delay has been or will be caused by a force majeure event, that the duration of the delay 

was or will be wananted under the circumstances, that Respondent did exercise or is exercising due 

diligence by using its best efforts to avoid and mitigate the effects of the delay, and that Respondent 

complied with the requirements of paragraph 72. 

75. Should Responde~t carry the burden set forth in paragraph 74, the delay at issue shall not be 

deemed a violation of the affected obligation of this Consent Order. 

XX. REIMBURSEMENT 

76. Respondent shall reimburse the United States for all response costs which are incmred by 

the EPA after the effective date of this Consent Order and which relate to this Consent Order. The 

response costs which Respondent agrees to reimburse EPA for include, but are not limited to, 

oversight costs, direct and indirect costs, payroll costs, contractor costs~ travel costs, laboratory costs 

and all other costs identified in paragraph 77 ., below, which are incurred by EPA after the effective 

date of this Consent Order . 
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77. EPA will periodically send Respondent billings for response costs. Those billings will be 
accompanied by a printout of cost data in EPA's financial management system, supplemented, if 
necessary, by a letterreport(s) documenting additional costs incutted by EPA which are not reflected 
in that printout. The billings will also be accompanied by a calculation ofEPA's indirect costs. Such 
costs may include, but are not limited to, costs ·incurred by the United States Government in 
overseeing Respondent's impJementation of the requirements of this Consent Order and activities 
performed by the United States Ocivemment as part of the Rl/PS and community relations, including 
any costs incurred while obtaining access. Such costs will include both direct and ~direct costs, 
including but not limited to, time and travel costs of EPA personnel and associated indirect costs, 
contractor costs, cooperative agreement costs, costs of compliance monitoring, including the 
collection and analysis of split samples, inspection of RifFS activities, Site visits, discussions 
regarding disputes that may arise as a result of this Consent Order, review and approval or 
disapproval of reports, costs ofperfo~ing the baseline risk assessment, and costs of redoing any of 
Respondent's tasks. Respondent shall, within thirty (30) days of receipt of each such billing, remit 
a cashier's or certified check for the amount of those costs, made payable to the "Hazardous 
Substance Superfund," or provide payment to EPA's account at Mellon Bank via EFT, following the 
instructions listed in paragraph 64, above . 

. 78. Respondent shall mail the payments required pursuant to this Section to the following 
address: . 

EPA - Region II · 
Attn: Superfund Accounting 

P.O. Box360188M 
Pittsburgh, PA 15251 

or provide payment to EPA's account at Mellon Bank via EFT following the instructions listed in 
paragraph 64, above. 

Checks shall include the name of the Site, and the index number of this Consent Order. A copy of 
each check and of the accompanying transmittal letter shall be sent to the first two addressees listed 
in paragraph 37, above. 

79. Respondent shall pay interest on any amounts overdue under paragraph 76. Such interest 
shall begin to accrue on the first day that the respective payment is overdue. Interest shall accrue at 
the rate of interest on investments of the Hazardous Substances Superfund, in accordance with 
Section 107(a) ofCERCLA, 42 U.S.C. § 9607(a). 

XXI. RESERVATIONS OF RIGHTS AND REIMBURSEMENT OF OTHER COSTS · 

80. EPA reserves the right to bring an action against Respondent {and/or any other responsible 
parties) under Section 107 of CERCLA, 42 U.S.C. § 9607, for recovery of all response costs 
incurred by the United States relating to the Site that are not reimbursed by Respondent, including, 
but not limited to, all response costs which were incurred by EPA prior to the effective date of this 

Consent Order, any costs which may be incurred in the event that EPA perfonns the Rl/FS or any 
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part thereof and all response costs incurred by the United States after the effective date of this 

Consent Order for response actions relating to the Site. 

81. EPA reserves the right to bring an action against Respondent to enforce the requirements of 

this Consent Order, to collect stipulated penalties assesSed pursuant to Section XVIII of this Consent 

Order, and to assess penalties pursuant to Section 109 ofCERCLA, 42 U.S.C. § 9609, or any other 

applicable provision of law. 

82. Except as expressly provided in this Consent Order, each party reserves all rights and 

defenses it may have. Nothing in this Consent Order shall be construed to limit, in any way, EPA's 

response or enforcement authorities including, but not limited to, the right to seek injunctive reliet 

stipulated penalties, statutory penalties, and/or punitive damages. 

83. Petformance of the work required under the terms of this Consent Order, shall not release 

Respondent from liability for any response actions, including liability for any removal action(s), 

remedial design(s), remedial action(s), or any other response actions which may be required at or 

related to the Site, which are not required by and performed pursuant to the terms of this Consent 

Order. 

XXII. DISCLAIMER 

84. · By signing and taking actions under this Consent Order, Respondent does not necessarily 

agree with the Findings of Fact and Conclusions of Law contained herein. Furthermore, the 

participation of Respondent in this Consent Order shalt not be considered an admission of liability 

and is not admissible in evidence against Respondent in any judicial or administrative proceeding 

other than a proceeding by the United States, including EPA, to enforce this Consent Order or a 

judgment relating to it Respondent retains the right to assert claims against other potentially 

responsible parties at the Site. However, Respondent agrees not to contest the validity or terms of 

this Consent Order, or the procedures underlying or relating to it in any action brought by the United 

StateS; including EPA, to enforce its terms. 

XXIIL OTHER CLAIMS 

85. In entering into this Consent Order, Respondent waives any right to seek reimbursement, 

under Section 106(b) of CERCLA, 42 U.S.C. § 9606(b). Respondent also waives any right to 

present a claim with respectto such costs under Section 111 or 112 ofCERCLA, 42 U.S.C. §§ 9611 

or 9612. This Consent Order does not constitute any decision on preauthorization of funds under 

Section lll(a)(2) of CBRCLA, 42 U.S.C. § 9611(a)(2). Respondent further waives all other 

statutory and common law claims against EPA, including, but not limited to, contribution and 

counterclaims, relating to or arising out of conduct of the RIIFS or this Consent Ordet 

86. Nothing in this Consent Order shall constitute or be construed as a release from any claim, · 

cause of action, or demand in law or equity against any "person," as that term is defined in S~ction 

101(21) ofCERCLA, 42 U.S.C. § 9601(21), not a signatory to this Consent Order for any liability 

it may have arising out of or relating in any way to the generation, storage, treatment, handling, 
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transportation, release, or dispOsal of any hazardous substances, pollutants, or contaminants found 

at, taken to, or taken from the Site or to the ownership or operation of any part of the Site. Nothing 

herein shall constitute a finding that Respondent is the sole responsible party with respect to the 

release and threatened release of hazardous substances at or from the Site. 

87. Responde~ shall bear its own costs and attome:ys fees. 

XXIV. FINANCIAL ASSURANCE. INSURANCE. AND INDEMNIFICATIQN 

88. Within thirty (30) days of the effectivedateoftbis Consent Order, Respondent shall establish 

and maintain financial security initially in the amount of one million dollars in one of the following 

fonns: 

(a) A surety bond guatanteeing performance of the work requited ofRespondent under this 

Consent Order; 

(b) One or more irrevocable letters.of credit equaling the total estimated cost ofthe work 

required of Respondent under this Consent Order; 

(c) A trust fund; 

(d) An unconditional written guarantee in favor of the United States to perfonn the work 

required of Respondent under this Consent Order, issued by one or more parent corporation or 

subsidiaries, or by one or more unrelated corporation that have a substantial business relationship 

with Respondent provided, that Respondent shall demonstrate that such corporation or subsidiary 

satisfies the general requirements of 40 C.P.R. §264.143(f). 

89. If Respondent seeks to demonstrate the ability to complete the Work through a guarantee by 

a third party pursuant to the preceding paragraph of this Consent Ordet; Respondent shall 

demonstrate that the guarantor satisfies the requirements of 40 C.F.R. §264.143(f). If Respondent 

seeks to demonstrate its ability to complete the work required of Respondent under this Consent 

Order by means of the financial test or the corporate guarantee pursuant to the preceding paragraph, 

it shall resubmit swom statements conveying the information required by 40 C.P.R. §264.143(t) 

annually on the anniversazy of the effective date of this consent Order. In the event that EPA 

determines at any time that the financial assurance provided pursuant to this Section are inadequate, 

Respondent shall, within 30 days of receipt of notice ofBPA 's detennination, obtain and p~esent to 

EPA for approval additional financial assurances meeting the requirements of this Section. 

Respondent's inability to demonstrate financial ability to complete the work required ofRespondent 

under this Consent Order shall not excuse perfonnance of any activities required under this Consent 

Order. 

90. (a) Prior to commencement of any work under this Consent Order, Respondent shall secure 

and maintain in force for the duration of this Consent Order and for two (2) years after the 

completion of all activities required by this Consent Order, Comprehensive General Liability 
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e•cGL ") and automobile insurance, with limits of $5,000,000 combined single limit, naming the 

United States as additional insured tberetmder with the right to receive notice addressed to the first 

two addressees listed in paragraph 41 above in the event of cancellation or amendment. The COL 

insmance shall include Contractual Liability Insurance in the amount of $2 million per occurrence, 
. and Umbrella Liability Insurance in the amount of $10 million per occurrence. 

(b) Respondent shall also secure and maintain in force for the duration of this Consent Order and 

for two (2) years after the completion of all activities required by this Consent Order the following: 

i. Professional Errors and Omissions Insurance in the amountof$1,000,000 per occurrence. 

ii. Pollution Liability Insurance in the amount of $1,000,000 per occurrence, oovering as 
appropriate both general liability and professional liability arising from pollution conditions. 

(c) For the dmation of this Consent Order, Respondent shall satisfy, and shall ensure that its 
contractors or subcontractors satisfy, all applicable laws and regulations regarding the provision of 

employer's liability insurance and workmen's compensation insurance for all persons performing 

work on behalf of Respondent, ~n furtherance of this Consent Order. · 

(d) IfRespondent demonstrates by evidence satisfactory to EPA that any contractor orsubcontrac~ 

tor maintains insurance equivalent to that described above, or insurance covering the same risks but 

in a lesser amount, and, in either case, including the naming of the United States as an additional 

insured, then with respect to that contractor or subcontractor. Respondent needs .only provide that 

portion of the insurance described above which is not maintained by the contractor or subcontractor. 

(e) Prior to commencement of any work under this Consent Order, and annually thereafter on the 

anniversary of the e:ffective date of this Consent Order. Respondent shall provide to EPA certificates 

of such insurance and a copy of each insurance policy. 

91. At least seven (7) days prior to the commencement of any work by a contractor on behalf of 

Respondent under this Consent Order, Respondent shall certizy to EPA that the required insurance 
bas been obtained by that contractor. 

92. Respondent agrees to indemnify and hold the United States Government, its agencies, 

departments, agents, and employees harmless from any and all claims or causes of action arising 

:from or on account of acts or omissions of Respondent, its employees, agents, servants, receivers, 

successors, or assignees, or any other persons acting on ·behalf of Respondent, including, but not 

limited to, finns, corporations, parent, subsidiaries and contractors, in carrying out activities under 

this Consent Order. The United States Government or any agency or authorized representative 

thereof shall not be held as a party to any contract entered into by Respondent in carrying out 

activities under this Consent Order. 

93. Neither the United States Government nor any agency thereof shall be liable for any injUries 

or damages to persons or property resulting :from actS or omissions by Respondent or Respondent's 
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officers, directors, employees, agents, contractors, consultants, receivers, trustees, successors or 

assigns in carrying out any action or activity pursuant to this Consent Ordet 

XXV. EFFECTIVE DATE AND SUBSEQUENT MODIFICATION 

94. This Consent Order shall be effective on the date it is signed by the RegioQal Administrator 

of the U.S. Environmental Protection Agency- Region II. 
95. This Consent Order may be amended by mutual agreement of EPA and Respondent. 

Amendments shall be in writing and shall be effective when signed by EPA. EPA Project 

Coordinators do not have the authority to sign amendments to this Consent Order. 

96. No informal advice, guidance, suggestions, or comments by EPA regarding reports, plans, 

specifications, schedules, and any other writing submitted by Respondent wiU be construed as 

relieving Respondent of.their obligation to obtain such formal approval as may be required by this 

Consent Order. Any deJiverables, plans, technical memoranda, reports (other than progress reports), 

specifications, schedules and other documents required to be submitted to EPA pursuant to this 

Consent Order shall, upon approval by EPA, be deemed to be incorporated in and an enforceable part 

of this Consent Order. 

·XXVI. TERMINATION ANP ·sATISFAC11QN 

97. When Respondent concludes that all of the work required by this Consent Order, including 

the perfonnance of any additional work, payment of costs in accordance with Section XX of this 

Consent Order, and payment of any stipulated penalties demanded by BPA, has been fully and 

satisfactorily completed by Respondent, Respondent·shall submit a report to EPA describing the 

basis for that belief and certifying . in writing that Respondent has fully performed all of its 

obligations under the Consent Orde& If EPA concludes that Respondent has fully performed all the 

work, paid all costs and penalties (if any), and completed all obligations required ofRespondent by 

this Consent Order, EPA will so notify Respondent in a letter signed by the Chief, New York 

Remediation Branch, U.S. Environmental Protection Agency ·Region ll. This written notification 

shall release Respondent from any further obligation to perform any work under this Consent Orde~.; 

other than Respondent's obligation to continue to preserve records pursuant to Section XV of this 

Consent Order. 

98. The certification referred to in paragraph 97, above, shall be signed by a responsible 

official(s) representing each Respondent Such representative shall make the following attestation! 

"I certify that the information contained in or accompanying this certification is true, accurate, and 

complete." 

For purposes of this Consent Order, a responsible official is a corporate official who is in charge of 

a principal business function. 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 

Jeanne M. Fox Date 
Regional Administrator 
U.S. Environmental Protection Agency 
Region II 
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CONSENT 

Respondent identified below has had an opportunity to confer with EPA regarding this Consent 
Order. Respondent hereby consents to the issuance of this Consent Order and to its terms. The 
individual executing this Consent Order on behalf ofRespondcmt certifies under penalty of perjury 
Wlder the laws of the United States and of the State of Respondent's incorporation that he or she is 
fully and legally authorized to agree to the terms and conditions of this Consent Order and to bind 
Respondent thereto. 

ISP Environmental Services Inc. 

NAME OF RESPONDENT 

~ft 
(signature) -~ 

•• 

• 

Sunil K. Garg 
(typed name of signatocy) 

Yice President, Environmental S&rvices 
(title of signatory) 

· .. I 
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VIA FEDERAL EXPRESS 

McCARTER & ENGLISH, LLP 

ATTORNEYS AT LAW 

FOUR GATEWAY CENTER 

100 MULBERRY STREET 

P.O. BOX 652 

NEWARK, N.J. 07101-0652 

(973) 622-4444 

200343 
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LJUN 0 8 1998 

June 3, 1998 

Re: LCP Chemical Site, Linden, Union County, New Jersey 
Request for Information 

Mr. Richard Ho 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency, Region 2 
290 Broadway, 19th Floor 
New York, 1\TY 10007 

Dear Mr. Ho: 

Enclosed is the Hanlin Group, Inc.'s response to the EPA's request for 
information. 

EJG:cag 
enclosure 

Very truly yours, 

Eduardo J. Glas 

cc: Mr. Muthu Sundram, Esq., Assistant Regional Counsel 
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RESPONSE OF THE HANLIN GROUP INC. 
TO THE EPA'S REQUEST FOR INFORMATION 

REGARDING THE LCP CHEMICAL SITE IN 
LINDEN, NEW JERSEY 

Hanlin Group Inc. ("Hanlin") submits this response to the Request for 

Information ofthe United States Environmental Protection Agency ("EPA") under 

Section 104(e) ofCERCLA regarding the LCP Chemical Site in Linden, New Jersey (the 

"Site"). 

Several factors hamper Hanlin's ability to provide fully responsive answers to the 

EPA's request. First, Hanlin filed for bankruptcy in 1991 under Chapter 11 of the 

Bankruptcy Code. Although the company continued manufacturing operations in other 

states for some period of time, it sold its operating assets in April, 1994 and all 

manufacturing ceased at that time. Hanlin has been liquidating its remaining assets and 

fixing its liabilities since then. The estate is administratively insolvent, meaning that it 

does not have sufficient assets to pay its post petition creditors. 

Second, the company has only one remaining employee in New Jersey, Alan 

Margulies, who is the treasurer/secretary of Hanlin. Mr. Margulies was not an officer, 

director or employee of Hanlin during the bankruptcy until after operations ceased 

(although he was previously Hanlin's outside accountant). In addition to Mr. Margulies, 

Hanlin retains the services of Karl DeVoe as a consultant to monitor the Site for security 

and environmental purposes. The company ceased manufacturing activities at the Site in 

1985 long before the bankruptcy filing, and after some terminalling operations, all 

activities ceased in early 1993. All corporate officers and employees who were located in 

New Jersey pre- and post-petition left the company in 1994. 



Third, the company's records are in complete disarray. Many of the company 

records were warehoused in Pennsylvania. After Hanlin received notice of a claim for 

storage costs, a motion was filed by Hanlin in Bankruptcy Court to abandon the records. 

The motion was duly served on the EPA at the time. An order was thereafter entered by 

the Honorable Stephen A. Stripp authorizing abandonment of the records in that 

warehouse. 

With respect to records maintained at the Linden Site, we are informed that the 

cabinets and storing file drawers holding those documents were emptied and removed 

from the Site to be sold as used-furniture. The party to whom the cabinets were allegedly 

sold apparently just dumped the documents and took the cabinets. As a result, the 

documents contained in those cabinets were left in heaps and strewn throughout the floor 

of a building at the Site. Nevertheless, ifthe EPA desires to inspect the Site or any of 

these documents, Hanlin will make them available for inspection upon request. Given 

the current state of affairs, including Hanlin's lack of manpower and resources and the 

status of the records, we have not been able to review the documents at the Site, some of 

which could conceivably be responsive to some of the information sought by the EPA in 

its request. The invitation to inspect records, however, should not be deemed as a waiver 

of any privilege that may apply to any of the files at the Site. 

In order to answer the EPA's requests, Hanlin has asked one of its remaining 

employees in West Virginia, Don DeNoon,1 to provide any information that may be 

responsive to this request. In addition, Karl DeVoe, a former employee and currently a 

contractor paid to provide limited services at the Site, was also contacted to answer this 
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request. Given the limited knowledge ofthese two individuals, the state of the records of 

the company, and the lack of manpower available to Hanlin, the company cannot 

categorically vouch for the accuracy of its responses or state that it has not overlooked 

some piece of information that the EPA may consider responsive in whole or in part to its 

Request or may cause Hanlin upon discovery of such information to supplement, modify 

or revise any of its responses herein. Accordingly, Hanlin reserves the right to 

supplement, modify and revise any of its responses to the Request set forth below. 

Question# 1 

a. The legal name of the company is Hanlin Group Inc. ("Hanlin") 

b. The Vice-Chairman of the Board is James Mathis, 2714 South Southern Oaks Drive, 

Houston, Texas 77068; and the secretary/treasurer is Alan Margulies, 15 Exchange 

Place, Jersey City, New Jersey 07302. The company has been in bankruptcy since 

1991 and currently has no manufacturing operations at any of its plants. Since April 

1994, when its operating assets were sold, it has maintained a few employees for 

purposes of complying with bankruptcy reporting requirements and environmental 

monitoring. With one or two exceptions, the salaries of such employees are paid by 

Allied Signal. Christian Hansen, Hanlin's Chairman of the Board at the time of the 

bankruptcy filing; he was voted out of office in 1993 and was never replaced. 

c. The state of incorporation of the company is Delaware. Agent for service in 

Delaware was Corporation Trust Company, Corporate Trust Center, 1209 Orange 

Hamlin has several employees in West Virginia. The salaries of such employees, however, are all 
fully reimbursed by Allied Signal, which utilizes the employees to conduct cleanup operations at Hanlin's 
former Moundsville, West Virginia site. 
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Street, Wilmington, Delaware 19801. Agent for service in New Jersey is Alan 

Margulies [see address above], or McCarter & English, 100 Mulberry Street, Newark, 

New Jersey 07102-4096. 

d. See attached copies of certificate of incorporation and amendments thereto. 

e. As of the filing of the bankruptcy petition, there were three subsidiaries and no 

affiliates. LCP National Plastics, Inc. was reorganized pursuant to a Plan of 

Reorganization confirmed by the U.S. Bankruptcy Court in December 1993. The 

other two subsidiaries remain in bankruptcy: LCP Transportation, Inc. and Hanlin 

Chemicals West Virginia Inc. In addition, the company has operated under different 

legal names: Linden Chemicals and Plastics, LCP Chemicals. Ultimately, through a 

series of name changes, these were all consolidated into Hanlin Group Inc. 

Question# 2 

Hanlin has a RCRA, Hazardous and Solid Waste Amendments (HSWA) permit. 

Hanlin's EPA identification number is NJD079303020. 

Question# 3 

Hanlin owns the property. The property was purchased from General Aniline 

and Film Corporation (GAF) in 1972. See attached copy ofthe deed. All documentation 

related to the acquisition of the property in 1972 is in a bound volume which is available 

for review at McCarter & English's office in Newark. 

Currently, Active Water Jet, Inc. is a month to month tenant at the site. There is 

no written lease. 
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Question# 4 

Hanlin purchased a 26 acre chlorine production facility in Linden, New Jersey 

from General Aniline and Film corp. ("GAF") in 1972. GAF purchased the land from the 

U.S. Government in 1950, reclaimed the marshland and constructed the facility in the 

early 1950s. 

In 1952, GAF began producing chlorine and sodium hydroxide using the mercury 

cell electrolytic process. Hanlin purchased the site in 1972, renovated the plant, and 

operated the mercury cell process until 1982. LCP produced chlorine, sodium hydroxide, 

hydrochloric acid and anhydrous HCL. In the early 1980s the plant was converted to 

produce potassium hydroxide and operated briefly before it permanently ceased 

production in August 1985. 

The site then was used as a transfer terminal for products from other Hanlin 

facilities. The products included potassium hydroxide, sodium hydroxide, hydrochloric 

acid and methylene chloride which arrived in bulk by rail and truck and were transferred 

to above ground tanks and tank trucks. 

From 1959 to 1990, a portion ofthe site west of Avenue D was leased to the 

Union Carbide Linde Division and was used for wholesale gas activities. In 1990, Ultra 

Pure Compressed Gasses, Inc. leased the site for the same operation. Building 231 was 

leased to Microcell Technologies in 1987. From 1974 to 1981, Kuehne Chemical 

manufactured sodium hypochlorite and chlorine in a leased area near Building 220. 

Caleb Bret Labs leased a portion of a laboratory and locker building north of Building 

220 to store petroleum product samples, and a portion of the building was also leased to 
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Liquid Carbonic for office use. Land adjacent to the laboratory and locker building was 

leased to Liquid Carbonic for carbon dioxide transfer operations. Active Water Jet, a 

pipe cleaning company, is now the only company leasing space at the site, primarily for 

storage. 

For several reasons, Hanlin is unable to provide additional information. As 

mentioned above, the company has been in bankruptcy since 1991 and retains none of the 

personnel who were at the Site while Hanlin conducted business operations. Hanlin has 

been liquidating its assets since 1994 and currently has few resources. It only retains a 

handful of employees (most of whom are paid by Allied), only one of whom works in 

New Jersey. In addition, its records are in total disarray. As the EPA may know from its 

visit to the plant, the cabinets that contained the company's records were removed from 

the site, leaving the documents behind exposed to the elements and completely 

unorganized. 

Question# 5 

See Answer to Question # 4 above. 

The person in charge of operations at Linden was Christian Hansen, former CEO 

of the company. 

Karl DeVoe was the manager at the Site when it was used as a transfer terminal, 

until early 1993. Currently, Mr. DeVoe is retained to monitor ground water stations in 

particular and the security of the plant in general. In this capacity, Mr. DeVoe goes to the 

site at least once per week. Other than Mr. DeVoe's monitoring, there are no longer any 

Hanlin activities at the site. Other than Mr. Margulies, Hanlin has no employees in New 

Jersey. 
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For information on how to contact Mr. Hansen and Mr. DeVoe see Question# 11. 

Question# 6 

Hanlin is not currently engaged in any business or any other "practice" at the Site. 

Hanlin was previously engaged in the manufacturing of chemicals and terminalling 

operations. Chemical products or materials purchased, used, and/or handled at the 

facility were regulated as hazardous substances by CERCLA. 

a. As indicated, Hanlin generated, purchased, used, and/or handled chemicals from 1972 

until 1985 while the plant was in production. From 1985 until early 1993, chemicals 

were handled while the facility was used as a transfer terminal. 

b. Until 1985, chemicals were used to manufacture chlorine, sodium hydroxide, 

hydrochloric acid, anhydrous HCl and potassium hydroxide. After 1985 and until 

early 1993, chemicals products were handled at the Site while it was used as a 

transfer station. The products handled at the transfer station were methylene chloride, 

sodium hydroxide, potassium hydroxide and hydrochloric acid. 

c. No information for the volume of chemicals used or generated is currently available. 

It is unclear whether any such information currently exists. The company files 

remaining are in total disarray at the Linden site. What records remain have been 

exposed to the elements and are completely disorganized. 

Question# 7 

See Question # 8 for some pre-1982 disposal methods. Prior to 1982, waste was 

also disposed off-site at approved facilities. After 1982, waste was stored in above 

7 



ground tanks and disposed off-site at EPA approved facilities. Currently, chemical 

samples are located on site on shelves in glass or plastic bottles or other small containers. 

Given the state of the records of the company, it is not possible to provide further 

information. Mr. Hansen may have more information in connection with this question. 

Question# 8 

Above ground tanks were used for storage. See attached information. Of the 

tanks listed in the attached inventory, the two tanks containing methylene chloride have 

been removed from the site. The tanks listed as having a capacity of 250,000 gals. each 

and containing potassium and sodium hydroxide respectively were emptied and cleaned. 

The tank listed as having a capacity of 500,000 gallons and containing sodium hydroxide 

is empty but still contains residues. The two stormwater tanks with a capacity of 50,000 

gallons are still in use. The stormwater tank with a capacity of 60,000 gallons is out of 

service. The two wastewater treatments are out of service and empty. The emergency 

storage tank listed is still in use for storm waters. 

There are no known underground tanks, except for septic systems. 

There is a closed brine sludge lagoon. This lagoon received mercury

contaminated hazardous waste generated from the chlor-alkali operations. The lagoon 

was triangular in shape, contained about 30,000 cubic yards of waste, and covered 1.5 

acres. The disposal ofbrine muds was terminated in March 1982. The plant's waste 

lines were flushed to the lagoon and closure began in 1984 after approval by the NJDEP. 

The contents of an adjacent lagoon, which contained wastes treated by experimental 

chemical fixation, were also transferred into the pond for closure. A closure of the pond 

with the waste material in-place was approved by NJDEP. The closure involved removal 
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of standing free liquids, regrading of dried lagoon materials, and compaction. No 

removal of wastes or lining of the lagoon walls or bottom was undertaken. The lagoon 

was graded and capped with two feet of clay and one foot of soil cover. 

Question # 9. 

As mentioned above, it is not possible to provide documents responsive to this 

question due to the status and abandonment ofthe company's files. The EPA has been 

on the site and has full access to any and all documents therein. Because the company 

has no employees in New Jersey other than Mr. Margulies, it is not able to review the 

documents that are strewn on the floor of the facility in no particular order. 

Question# 10. 

We are unaware of any releases at any time. 

Question # 11 

Given the fact that the company has no remaining employees in New Jersey other 

than Mr. Margulies and that its records are in total disarray, it is hard to identify persons 

that would have the knowledge of the facts required to answer the question. However, a 

person who probably has the required information is Christian Hansen, the former CEO 

of the company. Mr. Hansen can be contacted through his lawyer Vincent J. D'Elia, One 

Engle Street, Englewood, New Jersey 07631, telephone (201) 569-2613. Mr. Hansen 

remained with the company as CEO until April 1993. In addition to Mr. Hansen, another 

person who might have information relevant to this question is Karl DeVoe. Mr. DeVoe 

used to work at the Linden plant in a managerial capacity. As explained above, Mr. 

DeVoe is currently engaged to monitor the site. Mr. DeVoe's address is 41 South Robert 
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St., Sewaren, New Jersey 07077, and his phone number is (732) 636-4951. Mr. DeVoe 

did aid in responding to some of these questions. 

Question # 12 

As mentioned above, it is simply not possible to determine whether responsive 

documents still exist. Most files were abandoned and the remaining are in heaps at the 

Site. The company simply does not have the resources to determine whether any of the 

records strewn on the floor of one of the buildings of the Site are responsive. Any and all 

documents on Site are available for EPA inspection, subject to any applicable privilege. 

Question # 13 

When Hanlin purchased the property from GAF in 1972, it did so pursuant to a 

purchase/sale agreement, which contained language providing for indemnification for 

contamination under certain circumstances. A copy of the agreement is annexed hereto. 

The remaining closing documents are in a bound volume available for inspection at the 

offices of McCarter & English. 

Question # 14 

Hanlin had some general liability policies. The law firm ofDechert Price & 

Rhoads (Princeton office) had been retained to provide counseling regarding insurance 

coverage under Hanlin's policies for pollution. In 1994, Dechert Price had to cease its 

representation due to a conflict of interest that had arisen. Dechert Price asserts that it 

returned its files (including insurance policies) to the company. We have, however, been 

unable to locate the insurance policies returned by Dechert Price and, accordingly, Hanlin 

has been unable to locate any insurance policies that are responsive to this question. 
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Question# 15 

a. Hanlin Group Inc., LCP Transportation, Inc., and Hanlin Chemical West Virginia, 

Inc. filed for bankruptcy in July 10, 1991. 

b. The bankruptcy petition was filed under Chapter 11 of the Bankruptcy Code. 

c. The petition was filed in U.S. Bankruptcy Court in Trenton, New Jersey. 

d. No trustee has been appointed, largely because of the significant overlay of 

administrative cost that would necessarily be incurred. The debtor r~mains in 

possession but is administratively insolvent and unable to pay for current services 

(including legal). Robert J. Schneider, Esq. of the U.S. Trustee's Office, One 

Newark Center, Suite 2100, Newark, New Jersey 07102, is assigned to this case. 

e. The case is still pending while the Debtor resolves the few remaining disputed claims 

and liquidates all its assets. 

f. The Debtor is administratively insolvent. Hanlin has been liquidating its assets since 

1994, when it sold its operating assets and ceased operations. Other than Alan 

Margulies, the former CPA, there are no employees working for the company in New 

Jersey. The EPA filed an administrative claim against the estate for the cleanup of 

the Linden site. The claim was settled by an Order entered on April27, 1998. A 

copy ofthe Order is attached. 

Question# 16 

Hanlin Group Inc. has no further information on other possible sources who might 

have disposed of hazardous substances, wastes and/or CERCLA waste material at the 

11 



Linden Site. Christian Hansen, the former CEO of the company, may have information 

relevant to this question. 

Question # 17 

See Question # 4 above. 

Question # 18 

Alan Margulies, [for address see Question# 1]. Phone# (201) 333-0666. Mr. 

Margulies does not have personal knowledge of the answers provided. 

Question # 19 

Don DeNoon provided information for answers to Questions # 2; 4; 5; 6; 7 and 

8. [address: Hanlin Chemicals-West Virginia, P.O. Box J, Moundsville, WV 26041; 

Phone# (304)843-1310] 

Karl DeVoe provided information for answers to Question# 2; 4; 5; 6; 7; 8 and 

1 0 [for address see Question # 11]. 
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Executive Summary 
The LCP Chemicals, Inc. Superfund Site (LCP site) Remedial Investigation (RI) is reported herein. The Rl 
field investigation has been performed in two phases under the regulatory and technical oversight of the 
US EPA, with a further adjunct investigation of two off-site ditches located adjacent to the site. This 
report includes a comprehensive characterization of the nature and extent of contamination on the site 
in addition to assessments of risk to human health and the environment. 

This Rl Report represents a revision of the version that was submitted in July 2013 and was 
subsequently approved by USEPA on August 12, 2013. The revisions made herein do not reflect any 
changes in content from the July 2013 and have been made solely to correct minor typographical errors 
and also updates to the document format. 

Site History 

The LCP site is a former chemical manufacturing plant located on an approximate 26 acre property. The 
site was developed in the early 1950s for the production of chlorine by the brine cell process (mercury 
cathode carbon anode) also known as the chlor-alkali process. Chlorine manufacturing operations 
commenced in 1955 and continued until the plant was shut down in 1985. Related operations, 
including a hydrogen gas processing plant and sodium hypochlorite manufacturing area were also 
located on the site. While the plant was initially developed and operated by GAF beginning in 1955, the 
facility was sold to LCP in 1972 and was expanded and operated by LCP until1985. Activities continued 
on site (by LCP and others) until 2000 . 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April1994 using the proceeds to pay creditors including the USEPA. 
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is 
currently listed as LCP-Chemicals New Jersey, a d.b.a. for Hanlin. Hanlin is a defunct corporate entity. 
The facility has remained abandoned since 2000. 

The site was placed onto the National Priority List (NPL) in 1998. A voluntary Administrative Order was 
entered into by the USEPA and ISP-ESI in 1999 to perform a Remedial Investigation and Feasibility Study 
(RifFS). ISP Environmental Services Inc. (ISP-ESI) is currently the only potentially responsible party, 
among several, that has cooperated with USEPA to address the site. 

The LCP site has a complex history of industrial ownership. The north-central and eastern portions of the 
property were owned and developed by various companies preceding GAF dating back to the 1880s. 
Other portions of the property were previously owned by E. I. duPont de Nemours and Central Railroad of 
New Jersey (now Conrail). 

The entire area of the LCP site and nearly all of the surrounding area was historically tidal wetlands. It 
was necessary to raise the elevation prior to the historic development of these areas for industrial and 
other uses through the placement of anthropogenic fill. The filling of the property occurred during the 
prior ownership of the property, before the development of the LCP site in 1955. 

The site has been zoned for "heavy industrial use" and continues as such as do the surrounding 
properties. It is anticipated that the upland portion of the site could possibly be redeveloped into 
another industrial use, such as warehousing, transportation or electric power generation. 

(1.· Brown um c~t#,wett · ~ 
ES-1 
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Contamination Sources 
The Rl results are summarized by the finding of the widespread presence of mercury in various 
environmental media as a result of manufacturing activities at the LCP site. Other contaminants 
potentially related to chlorine production are also found, including hexachlorobenzene (HCB}, 
polychlorinated naphthalenes (PCNs}, and polychlorinated dibenzo furans (PCDFs). Polychlorinated 
biphenyls (PCBs) are also a site-related constituent due their potential presence in electrical equipment 
on the site. Each of these other site-related constituents is present at levels much less than those of 
mercury. These other site-related contaminants are co-located with mercury; however the frequency and 
magnitude of exceedances of soil remediation standards is, respectively, less than that of mercury. 

Contamination is also present as a result of the prior placement of anthropogenic fill materials. 
Contaminants that are ubiquitous in fill materials include metals/metalloids (e.g., lead, chromium, and 
arsenic}, and polycyclic aromatic hydrocarbons (PAHs) as a result of the common practice of using 
combustion residues (e.g., coal ash and slag) as fill. Other contaminants in the anthropogenic fill are 
consistent with sources of industrial fill from neighboring properties (e.g., duPont, GAF) and include 
arsenic and chlorobenzenes. Other various chemicals, including dioxins, are also found from regional 
sources such as air deposition and sediment transport. 

Contamination Conditions 
The surficial fill at the LCP site is impacted primarily with mercury which is widely distributed throughout 
the site. This contamination includes some visual observations of elemental mercury in areas 
surrounding the main production buildings. However, the horizontal and vertical migration of mercury 
and other site-related constituents is relatively limited and the underlying soils contain concentrations 
that are lower than those in the overlying fill. 

Groundwater contamination at the site results from the dissolution of the various contaminants from site 
soils (both LCP related and fill related). Groundwater contamination, however, shows minimal migration 
either horizontally or laterally and is not moving off site to any significant extent. In addition, 
groundwater at the site is non-potable as the result of naturally occurring saline conditions. Since the 
groundwater is saline, alternative groundwater quality criteria (AGWQC) are relevant at the site, and site
specific AGWQC have been developed. 

Sediments and low marsh soils in South Branch Creek (an on-site, man-made tidal ditch) are 
contaminated with mercury and other constituents, especially in the "upstream" areas. The 
contamination decreases with distance from the manufacturing area of the site and is essentially at 
background levels where South Branch Creek meets the Arthur Kill. Similar contaminated sediment 
conditions are observed in the Northern Off-Site Ditch Sediments, albeit at lower concentrations than 
South Branch Creek. The sediment contamination in South Branch Creek and the Northern Off-Site 
Ditch do not appear to be due to ongoing sources. Biological specimens (fish and crabs) collected in 
South Branch Creek contain elevated concentrations of mercury and other constituents compared with 
those collected in a nearby area. 

The Human Health Risk Assessment (HHRA) indicated that exposure to soil and soil vapor by future 
commercial/industrial workers, site-specific workers, and construction/utility workers may result in 
adverse non-cancer effects; exposure to soil by future commercial/industrial workers may also result in 
adverse cancer effects. Dermal contact with groundwater by construction/utility workers has the 
potential to result in adverse non-cancer effects. Potential non-cancer hazards in soil and soil vapor 
were driven by mercury; potential non-cancer hazards in groundwater were driven by furans and 
manganese. No unacceptable cancer or non-cancer risks were identified for currenVfuture trespassers 

II Brown~Cald~ell ~ 
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exposed to sediment/bank soil in South Branch Creek. Hypothetical use of groundwater for potable 
purposes was also evaluated to support remedial decision-making and risk management; the HHRA 
indicated future potable use of groundwater by commercial/industrial workers may result in adverse 
cancer and non-cancer effects. 

The Baseline Ecological Risk Assessment (BERA) indicated that contaminants in South Branch Creek 
sediment, primarily arsenic, barium, and mercury, have the potential to result in adverse ecological 
effects to benthic macroinvertebrates and sediment-probing birds. Potential ecological risks were also 
identified for terrestrial mammals (insectivores) and birds (invertivores and, to a lesser extent, 
carnivores) potentially exposed to contaminants in upland soil, driven primarily by mercury and 
hexachlorobenzene. However, the former facility offers limited ecological habitat for these receptors as 
the majority of the Site is paved or occupied by structures. 

(I Brcwrt ANo~~l~~~ll i 
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Introduction 

This report presents the findings of a multi-phased Remedial Investigation (RI) performed at the LCP 
Chemicals, Inc. Superfund Site located in Linden, New Jersey. The initial phase (Phase I) of the Rl was 
performed in 2001-2002 and was reported in the document titled, "Site Characterization Summary 
Report, LCP Chemicals Superfund Site, Linden, New Jersey", (Brown and Caldwell, August 2002). The 
Phase II Rl field investigation was performed during 2006-2007 and the data was reported in the 
document titled, "Phase II Site Characterization Summary Report, LCP Chemicals Superfund Site, Linden, 
New Jersey, (Brown and Caldwell, September 2007). In addition an adjunct investigation to the Rl was 
performed in 2011 on the two off-site ditches, in response to EPA comments on the draft Rl Report 
(Brown and Caldwell, September 2008). The Rl Report, presented herein, provides a comprehensive 
presentation and analysis of the Rl data. 

This Rl Report represents a revision of the version that was submitted in July 2013 and was 
subsequently approved by USEPA on August 12, 2013. The revisions made herein do not reflectany 
changes in content from the July 2013 and have been made solely to correct minor typographical errors 
and also updates to the document format. 

1.1 Authority 
The site was placed onto the National Priority List (NPL) in 1998. On May 13, 1999, Administrative 
Order No. II CERCLA 02 99 2015 (hereinafter referred to as the Order) was entered into voluntarily by the 
United States Environmental Protection Agency (USEPA) and ISP Environmental Services Inc. (ISP-ESI). 
ISP-ESI is currently the only potentially responsible party, among several, that has cooperated with 
USEPA to address the site. The stated purpose ofthe Order was to: 

"(a) ... conduct a remedial investigation ("RI") to determine the nature and extent of contamination and 
any threat to the public health, welfare, or the environment caused by the release or threatened release 
of hazardous substances, pollutants or contaminants at or from the Site; (b) to determine and evaluate 
alternatives, through the conduct of a feasibility study ("FS"), to remediate said release or threatened 
release of hazardous substances, pollutants, or contaminants; (c) to provide for the reimbursement to 
EPA of response and oversight costs incurred by EPA with respect to the Site; and (d) to provide for 
reimbursement to EPA of response costs incurred by EPA at the Site prior to the effective date of this 
Consent Order." 

In accordance with the provisions of Section VII.25.H of the Order, the Rl Report is hereby submitted. 
The Rl report provides an analysis of the horizontal and vertical extent of mercury and other site 
constituents at the site in the various site media. The Rl field investigation and reporting were 
performed by Brown and Caldwell from 2001 through 2008 under contract to and on behalf of ISP-ESI. 
The scope of the initial phase of the Rl field investigation was performed in accordance with the USEPA
approved Work Plan documents described in Section 1.4.1. The technical objectives and scope of the 
Phase II Rl field investigation was performed in accordance with the USEPA-approved Work Plan 
documents described in Section 1.4.2. 

Baseline Human Health Risk Assessment (BHHRA) and Baseline Ecological Risk Assessment (SERA) 
have been performed in accordance with a pending amendment to the Administrative Order 
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Amendment. The BHHRA and BERA were performed by Geosyntec Consultants Inc. under contract to 
ISP-ESI and are summarized, herein. The full text of BHHRA and BERA reports are provided as 
Appendices P and Q, respectively. 

1.2 Site Description 
The LCP Chemicals, Inc. Superfund Site (hereinafter referred to as the LCP site) is located in the Tremley 
Point section of the City of Linden, Union County, New Jersey. The site is located along the western 
shore of the Arthur Kill and east of the New Jersey Turnpike as shown on Figures 1-1 and 1-2. It is 
accessed from the Road to Grasselli, which is reached from Linden via South Wood Avenue and Tremley 
Point Road. The coordinates of the approximate center of the site are Latitude 40.60832° and 
Longitude -7 4.21163°. 

The site was formerly an industrial complex with chemical manufacturing operations. A mercury-cell, 
chlorine production (chlor-alkali) facility was operated at the site from 1955, until cessation of 
manufacturing operations in 1985, and included a mercury-cell chlorine process area, hydrogen gas 
processing plant, and sodium hypochlorite manufacturing area, as shown on Figure 1-3. The site was 
also used as a terminal for products produced at other facilities and various other industrial operations. 
In addition, a variety of tenants operated on site until the site was closed in August 1994. 

The area surrounding the LCP site was historically developed for heavy industrial use, much of which is 
currently inactive and/or decommissioned. Primary current, active land use in the area is bulk storage 
and transport of petroleum products and aggregates. 

Tidal wetlands are known to have existed historically in the area of the site. The placement of 
anthropogenic fill to raise the grade for industrial development is known to have occurred starting in the 
1880s along the margins of the Arthur Kill. 

., 1.3 Site History 

1.3.1 Property Ownership 

The real property parcels on which the LCP Chemicals, Inc. Superfund Site is located include City of 
Linden Block No. 587, Lots No. 3.01, 3.02, and 3.03. The land has a long and complex history of 
industrial use and property ownership. This ownership history has been researched by Keller & 
Kirkpatrick (2008) based on a detailed evaluation and reconstruction of the areas represented by 
various historic deeds that are available from public records from approximately 1909 to the present. 
Information regarding various property transfers and easements is presented on a series of maps by 
Keller & Kirkpatrick (Appendix A) and is summarized on Table 1-1. A description ofthe historic land 
ownership and easements is described on the basis of this research and on other available information. 

1.3.1.1 Historic Land Ownership 

The north central portion of the LCP site had a long history of industrial ownership starting in about 1880 
with the Standard Chemical Works that was purchased by the Grasselli Chemical Company in 1889. 
Around 1924, the Grasselli Dyestuff Corporation, which is reported to have been a joint venture of 
Grasselli Chemical and Bayer AG, was incorporated under the laws of the State of Delaware. 

The Grasselli Chemical Company transferred a number of large parcels to the Grasselli Dyestuff 
Company on October 20, 1928 which included, in part, the northern portion of what became the LCP 
property. Parallel property transfer records indicate duPont purchased the property in 1928. The 
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property transfer record indicates this same area was transferred by Grasselli Chemical Company to E. I. 
duPont de Nemours and Company {duPont) on November 30, 1928. In addition, a strip of property 
extending to the Arthur Kill east of the tracks was also transferred to Grasselli Dyestuff Company that 
would later be used for relocation of South Branch Creek. 

Grasselli Dyestuff Corporation changed its name to General Aniline Works, Inc. on February 27, 1929. 
The company then changed its name to General Aniline & Film Corporation on October 30, 1939 and 
merged into American I.G. Chemical Corporation on October 31, 19391. 

In 1942, the United States Justice Department seized American I.G. Chemical Corporation as a war 
asset. While under government control, the General Aniline & Film Corporation completed construction 
of a chlor-alkali {chlorine manufacturing) plant on the LCP site in 1955. In 1965 the U.S. Government 
sold the ownership of General Aniline & Film Corporation in a public stock offering. General Aniline & 
Film. Corporation changed its name to GAF Corporation on April 24, 1968. 

Other parcels in what became the LCP property were acquired separately. The central portion of the LCP 
property located west of the railroad tracks was owned by E. I. duPont de Nemours and Company prior to 
1949 and transferred to General Aniline & Film Company in 1949. The southern portion of the LCP 
property located west of the railroad tracks was transferred from Central Railroad Company of New 
Jersey to General Aniline & Film Company in 1958. A narrow strip of land along what is now the current 
southern property line and extending to the extreme eastern tip was transferred from Central Railroad 
Company of New Jersey to General Aniline & Film Company in 1967. 

GAF Corporation sold the LCP Site which included the chlor-alkali facility to Linden Chlorine Products, Inc. 
of Edison, New Jersey on August 24, 1972. LCP Chemicals and Plastics, Inc. conveyed its property to 
LCP Chemicals-New Jersey, Inc. on December 14, 1979. At some point, the company became known as 
LCP Chemicals, Inc., a division of the Hanlin Group, Inc. 

1.3.1.2 Easements 

Numerous easements have been established at the LCP site. These easements include various rights of 
way for physical access by road and rail to the LCP site, use of utility poles and other utilities, use of the 
flume and outfall ditch for wastewater drainage, easements for numerous underground and overhead 
utility lines not specifically related to the LCP site including a historic sanitary sewer trunk line; gas and 
petroleum transmission lines; water lines; electric lines, access to leaseholds within the LCP site 
property; and access to other neighboring properties. These easements are listed on Table 1-1. 

1.3.1.3 Site Operation 

GAF began the chlorine operation at the LCP site in 1955. By 1956, the core of the buildings required 
for the chlorine productions were present, including Buildings 220 and 230. GAF had stopped operation 
of the chlor-alkali manufacturing facility in 1971. Linden Chlorine Products, Inc., which was founded in 
1972, purchased the site from GAF and subsequently resumed operation of the plant. Another mercury 
cell building {Building 240) and other site buildings were added by LCP in the early 1970s. 

As of 1975, Linden Chlorine Products, Inc. reported that it owned no other manufacturing facilities and 
that only three products were produced - chlorine, sodium hydroxide, and hydrogen. By the early 
1980's, the company had acquired additional chlor-alkali manufacturing facilities, including sites in 
Syracuse, New York, Moundsville, West Virginia, and Brunswick, Georgia. 

1 The merger into American I.G. Chemical Corporation in 1939 is reported in the deed research by Keller & Kirkpatrick. Other 
records suggest that ownership by American I. G. Chemical Corporation may have occurred in approximately 1928 or 1929. 
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Portions of the LCP site were leased to other companies for the operation of other related manufacturing 
operations at the site. In 1957, part of the property to the west, was leased to Union Carbide 
Corporation (UCC) to be used as a hydrogen plant utilizing the by-products of the chlorine plant and is 
known as the Linden Division hydrogen plant. UCC operated its plant through 1990. Kuehne Chemicals, 
Inc. leased the northern portion of the property in 1972 and opened a sodium hypochlorite 
manufacturing plant, which also distributed and sold chlorine. 

The ownership of the Linden Chlorine Products, Inc. facility became LCP Chemicals-New Jersey, Inc., a 
subsidiary of Linden Chemicals & Plastics, Inc. The chlor-alkali manufacturing operations had ceased by 
1985 and the facility was used as a terminal for products produced at other locations. 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April1994 using the proceeds to pay creditors including the USEPA. 
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is 
currently is listed as LCP-Chemicals New Jersey, a d.b.a. name for Hanlin. Hanlin was formerly 
incorporated in New Jersey but is now a defunct corporate entity. 

In August 1994, the EPA conducted a site visit and confirmed that the chlorine process buildings were 
decommissioned, the facility was no longer functional and that the site was vacated by LCP employees. 
Active Water Jet Inc., a pipe cleaning company, who was a tenant at the site since about the early 1990s, 
remained onsite until 2000. The facility has remained abandoned ever since. 

1.3.2 Operations and Development 

The text in this section has been adapted from the document titled "Work Plan, Remedial Investigation 
and Feasibility Study" (URS, October 6, 2000) and updated with information that has been obtained 
from other available sources. Much of the historic information presented, herein, is compiled from 
documents dating back to 1975 and earlier. Within these documents there are some contradictions 
concerning the past operations of the site. This problem is compounded by the fact that much of LCP 
Chemicals, Inc.'s records were lost or destroyed sometime in the 1980s (Eder, September 1993). 

At the time of LCP Chemicals, Inc.'s mercury cell chlorine production, there were three main operating 
centers at the site; the mercury cell chlorine process area, the hydrogen gas processing plant, and the 
sodium hypochlorite manufacturing area. Materials needed for processing were shipped in by barge, 
rail, or by truck. Storage and distribution of chlorine and its related products (including methylene 
chloride and potassium hydroxide) occurred on this site throughout its history. The manufacturing 
operations were subject to periodic shutdowns due to changes in market demands for chlorine 
production. The processes by which the chlorine and its by-products were created are described in the 
section below. 

1.3.2.1 Mercury Cell Chlorine Process Area 

The mercury cell was an industrial system that split common salt molecules (NaCI) to produce chlorine 
gas. A typical mercury cell process used electrolysis to split the salt solution. An electric current was 
passed through the salt solution (brine) between a graphite anode and a mercury cathode (Figure 1-4) to 
produce chlorine gas and sodium. The sodium dissolved into the mercury and the sodium-mercury 
mixture was made to react with water to produce sodium hydroxide and hydrogen gas. All of the material 
from this process, including the spent brine, hydrogen gas and sodium hydroxide, contained residual 
amounts of mercury. The mercury was separated from the resulting chlorine and hydrogen gas and 
sodium hydroxide which were packaged for sale for additional processing and/or for distribution. 
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The raw materials used in the chlorine production process were salt, water, mercury, and electric power. 
Documentation of LCP Chemicals, Inc.'s procedure for the handling and storage of chemicals is not 
available. Rock salt or evaporated salt, which was utilized later, was transported to the site by rail. It 
was stored in salt silos located by Building 233 (Figure 1-3) and fed to the adjacent saturators to create 
brine. The brine was treated and filtered in a brine treatment tank in Building 233. To treat the brine, 
sodium hydroxide, sodium carbonate, and barium chloride were added to precipitate impurities in the 
solution, such as calcium carbonate, sulfates, and hydroxides. The residual material is known as brine 
purification mud or "brine sludge". In the mid 1960s, a surface impoundment, the brine sludge lagoon, 
was constructed and used to dispose the brine sludge and process wastewater. The sludge was mixed 
with brine and the resulting slurry was pumped to the brine sludge lagoon through overhead pipes. The 
supernatant, or liquid content of the brine sludge lagoon, was pumped back to the brine purification tank 
for recycling and for redistribution either to the mercury cells or for the slurry usage. Documentation of 
the disposal practices for the brine sludge before the construction of the sludge lagoon is not available. 

After pre-treatment of the brine, it was piped to the mercury cells in Building 230 and Building 240 to 
produce gaseous chlorine and a mercury sodium mixture through electrolysis. Once the chlorine was 
cooled, dried (i.e., water vapor removal) with sulfuric acid, and liquefied in Building 233, it was stored in 
100 ton vessels. The used brine was recycled to the treatment tank in Building 233 for re saturation 
and to repeat the process. 

The mercury-sodium mixture was then piped to denuders, or strippers, where it was hydrolyzed to form 
elemental mercury, a sodium hydroxide solution and gaseous hydrogen. The recovered mercury was 
returned to the mercury cells. The sodium-hydroxide solution was filtered and stored in above ground 
storage tanks at the northeast corner of the facility. The hydrogen gas was also filtered by way of a 
commercial "Purasiv" unit south of Building 231. From there it was piped to the hydrogen facility where 
it was packaged and distributed by Union Carbide (Linde Division). Occasionally, the hydrogen gas was 
mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid form. The 
hydrochloric acid was then stored in tanks near Building 231. In 1985, LCP Chemicals stopped the 
mercury cell process, thus brine sludge production was also stopped. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other Hanlin 
Group Facilities. The Hanlin products were shipped to the site via rail or truck and stored in above 
ground storage tanks. From there they were repackaged and distributed. The products were potassium 
hydroxide, sodium hydroxide, hydrochloric acid and methylene chloride. Aerial photographs of the facility 
during full operation in 1966-67 (Building 240 not constructed yet) and shortly after shut down of the 
mercury cell process are shown on Figures 1-5 and 1-6, respectively. 

1.3.2.2 Linde Division Hydrogen Plant 

The hydrogen plant was operated by the Linde Division unit of Union Carbide Corporation (Linde) which 
occupied a 2.1-acre leasehold on the western portion ofthe site (Figure 1-3) interconnected to the 
mercury cell process area. The Linde Division hydrogen plant started operation in 1957 and ceased 
operation in 1990. Hydrogen was supplied from the mercury cells to the plant via overhead pipes. The 
gas was purified by UCC to remove additional residual mercury (reportedly, at least five pounds of 
mercury was removed from the gas stream by Linde daily), stored, compressed, and shipped by trailer. 
Union Carbide, in their 104(e) response claims that one disposal method for the Linde waste mercury 
was to give it to employees for resale. In 1980, the hydrogen plant stopped using the hydrogen from the 
chlorine plant, and began to package liquid cryogenic hydrogen that was shipped in from outside 
sources. 

In 1988, in preparation for a new tenant, UCC had the building interior and the hydrogen compressors 
decontaminated for mercury (IT, April 22, 1988). IT reportedly recovered 30 pounds of free mercury 
from one compressor and its associated piping. 
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In May 1990, the Linde Division plant ceased operations after the UCC lease with LCP expired. This 
triggered the NJDEP's Environmental Cleanup Responsibility Act (ECRA, now known as ISRA). Due to 
several areas of concern unrelated to the chlorine manufacturing process (i.e., former underground 
storage tanks, sumps, septic tanks, etc.), ISRA required that a soil and groundwater investigation be 
conducted within the boundaries of the site. The required investigation and its cleanup took place in the 
early 1990s. The NJDEP granted a No Further Action (NFA) declaration for the hydrogen facility on 
June 20, 1995 for soils only. To our knowledge, Praxair (successor to UCC) has had engineering controls 
on the leasehold. 

The Linde Division facility was last used in October 1994 by Liquid Carbonic Corporation. Liquid 
Carbonic Corporation was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Division site 
from LCP Chemicals, Inc., and used it for office space and as a parking area for truck trailers. 

1.3.2.3 Hypochlorite Facility 

Kuehne Chemical, Inc., leased Lot Nos. 3.02, 3.03 and the northern part of Lot 3.01 from LCP 
Chemicals, Inc. and started a sodium hypochlorite manufacturing process. The processing area was 
located to the north of Building 220 and between Avenue C and D and consisted of above ground 
storage tanks, loading areas and support buildings (Figure 1~3). The manufacturing plant received its 
raw materials, chlorine and sodium hydroxide, from the LCP chlorine plant via overhead pipes. The raw 
material were utilized by Kuehne to produce sodium hypochlorite (bleach). Chlorine, sodium hydroxide, 
hydrochloric acid, and sodium hypochlorite were also stored and distributed by Kuehne. Kuehne 
Chemical Inc. had vacated the site by February 1981. It is likely Kuehne mercury waste was disposed of 
along with the LCP mercury waste. 

1.3.2.4 Other Operators 

Conrail (successor to Central Railroad of New Jersey) constructed and operated a railroad line and 
railroad yard across the property as described in Section 2.1.1 and as shown on Figure 2-8. 

Active Water Jet operated a pipe and tank washing operation on the property from 1990 until 2000. 
Active Water Jet cleaned, with water blasting, contaminated tanks, filters, pipes, condensers and similar 
items. Its offices were located in building 220. 

Caleb Brett leased a portion of the property from 1988 to 1995; they are known to have stored 
petroleum crude oil, No.6 fuel oil, kerosene, asphalt products, pot ash, caustic soda, alcohol, and 
ketones at the site. 

Microcell Technologies leased building 231 from 1987 until2000 and operated a pilot plant that 
produced small glass spheres. 

1.4 Rl Site Investigation 
The work plan documents and the technical objectives for each ofthe Rl field investigations are 
described below. 

1.4.1 Phase I Rl 

Phase I Rl Work Plan Documents 

The Phase I Rl was performed during 2001 and 2002 in accordance with the following USEPA-approved 
documents: 

1. "Work Plan, Remedial Investigation and Feasibility Study" (URS, October 6, 2000). 

2. "Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan" 
(URS, April 12, 2001), hereinafter referred to as the FOP. 
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3. "Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan" 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. "Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings," (Brown and Caldwell, October 12, 2001). 

5. "Addendum No.2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance," (Brown and Caldwell, November, 2001). 

6. "Addendum No.3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002). 

Agency approval of these Phase I Rl Work Plan documents was provided in letters from USEPA in 2001 
and 2002. 

Phase I Rl Objectives 

The objectives of the Phase I Rl were stated in Section 2 ofthe "Final Sampling and Analysis Plan, Field 
Operations Plan, Part I, Draft Sampling and Analysis Plan" (URS, April12, 2001): 

Determine the nature and extent of contamination in the soil, groundwater, surface water, and 
sediment. 

Evaluate stratigraphy on a site-wide basis- confirm the distribution of the Tidal Marsh Deposit and 
evaluate its effectiveness as a confining layer. 

Define the hydrogeology on a site-wide basis- confirm groundwater gradients, flow directions, and 
aquifer properties (e.g., hydraulic conductivity, transmissivity, etc.) to predict the direction and flow 
rate of groundwater contaminant migration. 

Evaluate tidal effects on groundwater and groundwater flow direction. 

Evaluate the potential ecological resources of, and impacts to, South Branch Creek. 
Characterize-anthropogenic fill at the site. 

Develop a conceptual site model. 

Determine risks posed to human health and environment. 

The results of the Phase I Rl field investigation were presented in the document titled, "Site 
Characterization Summary Report (SCSR), LCP Chemicals Superfund Site, Linden, New Jersey", (Brown 
and Caldwell, August 2002). 

1.4.2 Phase II Rl 

Phase II Rl Work Plan Documents 

The Phase II Rl was performed from August 2006 through June 2007 in accordance with the following 
14 USEPA-approved documents: 

1. "Work Plan, Remedial Investigation and Feasibility Study" (URS, October 6, 2000). 
2. "Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan" 

(URS, April12, 2001), hereinafter referred to as the FOP. 

3. "Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan" 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. "Addendum No.1 (Soil and Groundwater) Work Plan: Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site", (Brown and Caldwell, July 2004, Revised April 2006, Revised 
October 2006). 
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5. 

6. 

7. 

8. 

9. 

"Addendum No.2 (South Branch Creek & Ecological Issues) Work Plan: Phase II Remedial 
Investigation, LCP Chemicals, Inc. Superfund Site", (Brown and Caldwell, July 2004, Revised August 
2006, Revised October 2006). 

"Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings," (Brown and Caldwell, October 12, 2001). 

"Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance," (Brown and Caldwell, November, 2001). 

"Addendum No.3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002). 
"Addendum No.4, Field Operations Plan, LCP Chemicals, Inc. Superfund Site (Bedrock Monitoring 
Wells, Soil Vapor Testing, Groundwater Sampling)", (Brown and Caldwell, April2006, Revised 
October 2006). 

10. "Addendum No. 5, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Ecological 
Sampling", (Brown and Caldwell, August 2006, Revised October 2006). 

11. "QAPP Addendum for South Branch Creek Sampling," (Brown and Caldwell, August 2006, Revised 
October 2006). 

12. "Supplemental Work Plan: Sediment Toxicity Testing (South Branch Creek), Phase II Remedial 
Investigation LCP Chemicals, Inc. Superfund Site," (Brown and Caldwell, September 2006, Revised 
October 2006). 

13. "Interim Ecological Risk Assessment Problem Formulation," (Brown and Caldwell, Revised October 
2006). 

14. "Health and Safety Plan For Phase II Remedial Investigation at the LCP Chemicals, Inc. Superfund 
Site," (Brown and Caldwell, September 2006) . 

Agency approval of these Phase II Rl Work Plan documents was provided in the following: 
Letter from Ms. Carole Petersen of USEPA dated September 13, 2006 referenced: "Conditional 
Approvals for Addendum No. 2 (South Branch Creek and Ecological Issues) Work Plan: Phase II 
Remedial Investigation, LCP Chemicals, Inc. Superfund Site (Revised July 2006); and Addendum 
No.5 Field Operations Plan LCP Chemicals, Inc. Superfund Site (Ecological Sampling) (August 
2006)." 

Letter from Ms. Carole Petersen of USEPA dated October 5, 2006 referenced: "Conditional Approvals 
for Addendum No.1 (Soil and Groundwater) Work Plan: Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site (April 2006) and Addendum No. 4 Field Operations Plan, LCP 
Chemicals Inc. Superfund Site (Bedrock Monitoring Wells, Soil Vapor Testing, Groundwater 
Sampling) (April 2006)." 

Submittal of revised Phase II Work Plan documents to USEPA by October 13, 2006 in accordance 
with the conditions set forth in the conditional approval letters. 

Phase II Rl Objectives 

The Phase II Rl Work Plan included an approach and methodology to address the following technical 
objectives: 

Additional delineation of surficial and shallow soils in the western area of the site through the 
installation and testing of soil from a number of borings. 

Characterization of deep soils through the installation and testing of a number of borings to 
determine the vertical extent of contamination identified in the shallow soils. 

Characterization of soil quality within the glacial till beneath Building Nos. 230 and 240. 
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Determination of the presence of methyl mercury in soil from a number of shallow and deep soil 
samples obtained in various areas of the site. 

Determination of the specific form of mercury in a number of surficial soil samples including 
mercuric (Hg+2), mercurous (Hg2+2), and methyl (CH3Hg+). 

Characterization of surficial soil quality near storage tanks remaining at the site that may have had 
potential releases to the environment. 

Determination of groundwater quality in the bedrock water-bearing zone. 
Additional characterization of groundwater quality in the overburden water-bearing zone through the 
collection of a second complete round of monitoring well samples, including the use of "ultra-clean" 
sample collection and handling techniques for mercury. 

Determination of the groundwater flow characteristics in the bedrock water-bearing zone. 
Additional characterization of groundwater flow conditions in the overburden water-bearing zone. 
Determination of the in-place hydraulic conductivity of the unconsolidated and consolidated geologic 
material screened by the newly installed monitoring wells. 

Determination of the presence of methyl mercury in groundwater from a number of overburden and 
bedrock groundwater samples obtained in various areas of the site. 
Characterization of soil vapor to address the potential vapor intrusion pathway to future building 
structures at the site. 

Current wetland delineation and jurisdictional determination. 

Additional delineation of selected constituents in sediment and surface water in South Branch Creek 
as well as in the confluence area of South Branch Creek and Arthur Kill to address ecological 
concerns. 

Evaluation of the bioavailability of mercury in the surface water and sediment within South Branch 
Creek. This includes a determination of the ratio of methyl mercury to total mercury. 
Determination of the influence of mercury speciation and sediment chemistry on bioavailability to 
aquatic organisms. 

Utilization of a Reference Channel for the purpose of differentiating certain chemical constituents 
with respect to the background conditions when performing environmental characterization and 
analysis.2 

Estimation of biota sediment accumulation factors (BSAFs) from sediment to crabs and fish. 
Collection of site-specific information to support the Baseline Ecological Risk Assessment, including 
a biologic habitat assessment and the collection of tissue residue in selected aquatic biota in South 
Branch Creek and the confluence area of South Branch Creek and Arthur Kill. 
Evaluation of sediment toxicity. 

1.4.3 Off-Site Ditch Investigation 

Off-Site Ditch Work Plan Documents 

The off-site ditch investigation phase of the Rl was performed from July 22, 2011 to July 28, 2011 in 
accordance with the following two USEPA-approved documents: 

2 The Phase II RIWP documents, dated October 2006, included tasks for the selection and collection of samples from a 
reference stream. An e-mail message dated August 18, 2006 from Mr. Jon Gorin of USEPA to ISP-ESI that stated· ... after 
consulting with BTAG, we've determined that there is no need for a reference stream right now." The approved documents 
included identification and sampling of a reference stream. This work was therefore conducted in accordance with the 
approved documents without oversight by USEPA. 
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"Revised Scope of Work- Characterization of Off-Site Ditches, LCP, Chemicals Inc. Superfund Site", 
(Brown and Caldwell, May 14, 2010). 

"Quality Assurance Project Plan, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey", (Brown 
and Caldwell, May 2010). 

Off-Site Ditch Work Plan Objectives 

The Off-Site Ditch Scope of Work included an approach and methodology to address the following 
technical objectives: 

To characterize the extent to which the Northern and Southern Off-Site ditches are tidally influenced. 

To characterize the extent to which the Northern and Southern Off-Site ditches may be impacted by 
site-related constituents. 

1.5 Report Organization 
The data presented in this Rl Report includes the Phase I and II Rl data and is intended to characterize 
current site conditions for each medium that was investigated. The environmental database 
(Appendix F) contains the complete laboratory analytical data from both the Phase I and Phase II Rl field 
investigations. 

The Rl Report is organized as follows: 

Section 1 Introduction 

Section 2 Site Setting 

Section 3 Rl Field Investigation Methods and Procedures 

Section 4 Data Management 

Section 5 Physical Characteristics 

Section 6 Nature and Extent of Contamination 

Section 7 Contaminant Fate-and-Transport 

Section 8 Baseline Risk Assessment Summary 

Section 9 Recommendations 

Section 10 References 

Appendices to the Rl Report are as follows: 

Appendix A Property Transfers 

Appendix B Field Operations Plan 

Appendix C Well Construction and Soil Boring Logs 

Appendix D Hydrogeologic Data 

Appendix E Wetland Delineation 

Appendix F Habitat Assessment Report 

Appendix G Representative Photographic Logs 

Appendix H Analytical Lab Deliverables (DVD) 

Appendix I Data Usability Reports 

Appendix J Tabular Summary of Analytical Data 

Appendix K Environmental Database (CD-ROM) 

Appendix L Sediment Toxicity Testing Report 
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Appendix M Regional Studies 

Appendix N NJDEP Technical Regulations Checklist 

Appendix 0 Human Health Risk Assessment 

Appendix P Ecological Risk Assessment 
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Site Setting 

The LCP Chemicals Inc. Superfund Site (LCP site) is located in the Tremley Point section of the City of 
Linden, Union County, New Jersey as shown on Figure 1-1. The site is located along the western shore of 
the Arthur Kill and east of the New Jersey Turnpike. It is accessed from the Road to Grasselli which is 
reached from Linden via South Wood Avenue and Tremley Point Road. The coordinates of the center of 
the site are Latitude 40.60832° and Longitude -7 4.21163°. 

The LCP site property includes Block 587, Lots 3.01, 3.02, and 3.03. The area of these three lots tota Is 
approximately 26 acres. The shape of the property is highly irregular with a maximum east-west 
dimension of approximately 2,500 feet and a maximum north-south dimension of 1,600 feet 
(Figure 1-3). 

The site is bisected by an inactive railroad spur running north and south that is located on an easement 
and is operated by the Consolidated Rail Corporation (Conrail). The LCP chlor alkali manufacturing 
facility was formerly housed in a group of buildings located immediately west of the railroad tracks. The 
mercury cell buildings (No. 230 and 240) and the liquefaction building (No. 231) are shown on 
Figure 1-3. 

The current alignment of a man-made ditch, known as South Branch Creek, is located east of the 
railroad tracks along a narrow portion of the property that connects to the Arthur Kill. Occupying most of 
the remaining portion of the property east of the railroad tracks is a closed RCRA unit, a cooling tower, 
and the pad for a former sludge roaster. The closed RCRA unit is currently maintained by ISP-ESI. 

West of the railroad tracks there are numerous buildings and tanks associated with the LCP Chemicals 
Inc. facility and its tenants. Several of the buildings also exist on the property that were part of 
associated processes leased and operated by other companies, including the Linde hydrogen plant 
predominantly on the western portion of the property, and the Kuehne Chemicals sodium hypochlorite 
and chlorine packaging facility. Other notable site features on the western portion of the site include an 
electrical transformer and rectifier yards and an on-site railroad yard. Additionally, engineering and 
institutional controls consisting of a 0.7 acre asphalt cap and deed restriction were placed on the 
western portion of the property by former tenant Linde in 1994 pursuant to the New Jersey 
Environmental Responsibility Act (ECRA) Site No. 90367. This engineering control installed by Linde, the 
cap, has not been inspected or maintained by Linde or its successors, including Praxair to the knowledge 
of ISP-ESI, at any time after installation in 1994. The cap is currently in disrepair with major cracks and 
trees growing out of it. NJDEP, EPA and Praxair have been notified of this situation on several occasions. 

The LCP site started chlor-alkali manufacturing operation in 1955 and the core of the manufacturing 
buildings were present by 1956. Cell Building 240 was added in 1972. Manufacturing of chlorine 
ceased at the facility by August 1985 and site operation by LCP ended by August 1994; several tenant 
operators remained until2001. Additional information regarding the site history, including site operation 
and development is presented in Section 1.3. 

The southern LCP property is adjacent to a pair of parallel railroad tracks operated by Conrail, and 
further south by two parallel drainage channels hereinafter referred to as the Northern and Southern 
Off-Site Ditches. The two ditches run parallel with the southern LCP property line, and are not apparently 
associated with development on the LCP site. 
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2.1 Land Use and Zoning 
The area surrounding the LCP site historically was developed for heavy industrial use, much of which is 
currently inactive. A map depicting land use as of 2002 is presented in Figure 2-1. The map was 
developed based on GIS datalayers obtained from the New Jersey Department of Environmental 
Protection (NJDEP). 

The current primary active land use in the area is bulk storage and transport of petroleum products and 
aggregates. The transport of these materials occurs by ship and barge using dockage along the Arthur 
Kill as well as by rail, truck, and pipeline. Other active facilities in the area include a municipal 
wastewater treatment plant, trucking and warehousing, and truck repair. An active, major rail freight line 
runs parallel to the eastern side of the New Jersey Turnpike, west of the site. A number of large 
chemical manufacturing facilities formerly operated within one mile of the site, most of which are 
currently inactive and in various stages of demolition and site r~mediation. 

The industrial properties located immediately adjacent to the LCP site include: 

NuStar Energy Linden Terminal located north and south of South Branch Creek to the east of the 
inactive Conrail railroad spur. 

The former GAF site manufacturing facility to the north. 

Citgo Petroleum Corp, Linden Transload Terminal located to the south and southwest. 

Linden-Roselle Sewerage Authority (LRSA) sludge barge dock located southeast of the site along the 
Arthur Kill. 

Various undeveloped areas are located within one mile of the site, many of which are either vacant 
former chemical manufacturing plants or tidal wetlands. The former manufacturing areas are depicted 
on the Land Use map (Figure 2-1) either as "Industrial", "Undeveloped/Barren/Field", and/or 
"Scrubland". Areas of tidal wetlands, some of which are partially filled, are located along the Rahway 
River to the south and Piles Creek to the north. Pralls Island is located northeast of the site and across 
the Arthur Kill in Richmond County, New York and is a wildlife sanctuary consisting of dredge spoil fill 
placed over former tidal wetlands. The City of New York, Department of Sanitation Fresh Kills Landfill, is 
located approximately three miles south of the site. 

Most of the currently or formerly developed land in the vicinity is located on what has been mapped by 
the New Jersey Geologic Survey (2005) as "Historic Fill" in accordance with N.J.S.A. 58:10B-1 et seq. 
Additional information regarding anthropogenic fill is presented in Section 1.3.2. 

The only area of residential development within one mile of the site is the Tremley section of Linden 
which is located west of the New Jersey Turnpike approximately 3,850 feet (% mile) from the nearest 
(western) edge of the LCP site. 

2.1.1 Anthropogenic Fill 

The entire area of the LCP site and most of the area surrounding the site formerly consisted of tidal 
wetlands, as depicted on historic topographic maps in Figures 2~2 through 2-4. It was necessary to raise 
the grade prior to the historic development of these areas for industrial and other uses. This was 
accomplished through the placement of non-indigenous materials, that is, materials not originally native 
to the tidal wetlands, including soil, ash, dredge spoil, demolition debris, and other materials. This 
material is referred in this report as "anthropogenic fill", namely, fill material that has been placed by 
humans. The placement of fill in the Tremley Point area allowed for the industrial development of the 
peninsula. 
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Historic Placement of Anthropogenic Fill 

The presence of anthropogenic fill at the site has been verified by evaluation of soils encountered as 
part of the extensive soil boring program, which was completed as part of Phase I and II of the Rl, as well 
as prior subsurface investigations conducted by others. This observation has been independently 
confirmed through an evaluation of the historic placement of anthropogenic fill identified on available 
historic maps and aerial photographs. Briefly, these sources {Figures 2-5 through 2-17) reveal that the 
entire area, formerly occupied by tidal marsh, was progressively filled. A chronologie description of the 
placement of anthropogenic fill is described below. 

Historic topographic mapping from 1898 {Figure 2-2) reveals that the entire LCP site was formerly 
occupied by tidal wetlands that were contiguous with the Arthur Kill. In fact, the only nearby area that 
was not wetland is the slightly elevated land along Tremley Point Road. 

Early industrial development occurred immediately along the margin of the Arthur Kill with the 
construction and operation of the Standard Chemical Works and later the Grasselli Chemical Company. 
This presence of the Grasselli Chemical Company is evident on the 1898 topographic map {Figure 2-2). 

Aerial photography as of May 8, 1929 {Figures 2-5 and 2-6), reveal what appeared to be extensive filling 
in the Grasselli East Works area {east of railroad tracks). This land was owned immediately prior to this 
time by the Grasselli Chemical Company and was later acquired by duPont, with a narrow strip owned by 
Grasselli Dyestuff Company. The fill was also identified as far south as South Branch Creek, evident by 
the apparent steep banks on either side of the creek located north of the LCP property {Figure 2-5). The 
area west of the tracks had apparently not yet been filled. 

Available aerial photography from Apri128, 1940 reveals extensive areas of filling located on what was 
likely the duPont property at the time located east of tracks {Figure 2-8). These areas include north and 
south sides of South Branch Creek between the confluence with Arthur Kill and the eastern-most railroad 
track, a triangular area immediately south of South Branch Creek and immediately east of the western 
railroad tracks, and the large area located north of South Branch Creek. Other areas may be filled, 
including the entire area of the future LCP property east of the tracks, although this is not completely 
clear from the photograph. 

By 1940 the south-western portion of the future LCP property between the railroad tracks was filled in 
preparation for the construction of a railroad yard {Figure 2-8). This railroad yard was on property that 
was owned at the time by the Central Railroad Company of New Jersey {Figure 2-11). 

An irregular area is evident on the 1940 photograph {Figure 2-8) that appears to have been filled. This 
possible fill area was located on property owned by duPont that was located immediately north of 
railroad track, contiguous with South Branch Creek. The area immediately north of South Branch Creek 
is apparently not filled, as well as the far southeast corner of the future LCP property {west of the tracks). 

By July 1947 {Figure 2-10), aerial photographs reveal that the northern portion of the property is covered 
with raw material piles on property owned by General Aniline & Film Corporation. These material piles 
and decommissioned process equipment storage yard are located in an area that has obviously been 
filled. South Branch Creek has now been re-routed to a position further south. 

The old alignment of South Branch Creek is evident in the photographs from 1951 in which it and the 
area surrounding it are in the process of being filled {Figures 2-11 and 2-12). This is located on land that 
had been acquired by General Aniline & Film Corporation from duPont just shortly before in 1949. The 
northwestern most corner of the LCP property is partially filled along what appears to be a road leading 
to the western portion of the GAF facility. A strip of empty land immediately to the south is apparently 
not yet filled. 
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As of July 17, 1952, aerial photography indicates that the northern portion of the property remains 
covered with raw material piles and a process equipment storage yard in an area that has obviously 
been filled. South Branch Creek has now been re-routed to a position further south. The old alignment 
of South Branch Creek is still evident in the photograph in which it and the area surrounding it have been 
filled. The new (southern) alignment of South Branch Creek is evident. The entire western portion of the 
LCP property has now been filled. The most recent area offilling is partially covered with rows of 
equipment (Figure 2-12). In a photograph dated May 16, 1954 (Figure 2-13), the entire site east of the 
tracks appears to have been filled. 

In summary, most filling of the LCP property was performed over a long time span likely starting around 
1885. Much of the filling occurred by various owners prior to the development of the site for chlor alkali 
production. Most, but not all of the property, appears to have been filled by 1949. 

2.1.2 Regional Industrial History 

A brief description of some of the major industrial occupants of the Tremley Point area is presented 
below. Information contained herein was obtained from NJDEP files, the attached title search summary, 
or was provided by the property owner. ISP-ESI has not conducted an independent investigation of any 
of these properties or their operations. The historic regional land use circa 1940 is presented in 
Figure 2-3. 

Former GAF Chemicals Manufacturing Facility 

The former GAF Chemicals manufacturing facility, now referred as the GAF site, was first utilized for 
chemical manufacturing in approximately 1919. Under the various ownerships, chemical products were 
manufactured at the GAF site from approximately 1919 until closure of the plant in April1991. Products 
manufactured at the GAF site primarily consisted of dyestuffs and surfactants, but also included 
ethylene oxide, tetrahydrofuran and herbicides. The plant ownership and various corporate entities are 
described in Section 1.3.1. The current owner of the site is Linden Property Holdings LLC. 

The GAF site has been remediated. The site remediation conducted to-date has included demolition of 
site structures, capping, grading and drainage improvements, construction of a shallow groundwater 
barrier and groundwater collection system, installation of bedrock groundwater extraction wells, LNAPL 
collection and the construction and operation of a groundwater conveyance and treatment system. NFA 
letters have been received for site-wide soils and groundwater from the NJDEP. Remedial Action Permits 
for Groundwater (Permit ID RAP110002) and Soil (Permit ID RAP110001) became effective at the GAF 
Site on February 22,2012. 

The environmental conditions at the GAF site were documented in a comprehensive Remedial 
Investigation Report (Eckenfelder, 1991). Raw materials and associated bi-products from the former 
GAF operations are reported to have included arsenious acid catalysts, arsenic acid, arsenic mercuric 
sulfate, and mercury oxide catalysts among numerous other organic and inorganic constituents. The 
predominant organic constituents in soils and groundwater include various VOCs and SVOCs, including 
chlorobenzene._benzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, naphthalene, 4-chloroaniline, and 
phenol. The most prominent inorganics in soils and groundwater were mercury, chromium, and arsenic. 
These constituents are widely distributed across the entire Site with the highest levels observed in the 
"Old Landfill" and in the former production area. In fact, dissolved mercury concentrations range as high 
as 2,520 IJg/L in the bedrock water-bearing zone. 

A groundwater barrier wall formed of sealed-joint, steel sheet piling (Waterloo Barrier) was installed to 
provide hydraulic containment of shallow groundwater, and to limit the potential for contaminated soil 
particle migration from the site. The groundwater barrier wall spans a length of approximately 
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8,523 feet and surrounds an area of approximately 104 acres. Its alignment encompasses the former 
main plant site of the GAF site (Figure 2-18). The wall penetrates miscellaneous fill materials and is 
keyed into the underlying organic silt and clay aquitard and/or the glacial till formation. 

A shallow groundwater collection system is installed just inside the barrier wall to intercept and control 
potentially contaminated shallow groundwater and percolations above the aquitard and direct these 
waters to the on-site wastewater treatment plant. This shallow groundwater collection system, in 
conjunction with the barrier wall, controls the interior shallow groundwater elevation, such that 
intragradient conditions (i.e., hydraulic head on the inside ofthe barrier wall is below that on the outside) 
prevail along the length of the barrier wall, thus containing shallow groundwater within the limits of the 
barrier wall and controlling the lateral migration of groundwater from the GAF site. This system consists 
of a collection drain situated essentially parallel to and a short distance inside the barrier wall alignment. 
The drain includes a 15-inch diameter high density polyethylene perforated pipe surrounded by drainage 
stone, which is wrapped in a geotextile blanket. A series of 26 precast concrete manholes serve as 
inspection and maintenance points along the length of the drain. Collected waters within this system are 
directed to two pumping stations, each consisting of an above-grade pump house situated over a precast 
concrete collection sump. Each pump station is equipped with a primary and backup pump, liquid level 
sensors and controls to operate the pumps and maintain groundwater at the desired elevation. Water 
discharged from each pump station is conveyed to the WWTP. 

A bedrock groundwater extraction system provides areal hydraulic capture of the GAF site. Primary 
hydraulic capture of the majority of the site is provided by two wells located on the eastern edge of the 
site, DEW-2 and DEW-4A (Figure 2-18) with well screen intervals of 45 to 65ft bgs and 45 to 55ft bgs, 
respectively. Extraction wells DEW-2 and DEW-4A are operated in a continuous pumping mode at 
18-20 gpm each, and have been operational on a nearly continuous basis since 2002. Additional, minor 
hydraulic capture of the northern edge of the GAF site has been achieved by two extraction wells, EW-2, 
and DEW-2, that became operational in early 2010, at pumping rates of approximately 1 to 2 gpm each . 
Water from the bedrock extraction system is conveyed to the on-site waste water treatment facility. 

NOPCO 

A NOPCO Chemical Company ("NOPCO") chemical manufacturing site was located immediately south of 
the LCP site on land now occupied by NuStar Energy. The NOPCO facility is observed on a 1966 aerial 
photograph (Figure 2-16). NOPCO constructed a toluene diisocyanate manufacturing plant on the site in 
the early 1960s with an initial design capacity of 10 million pounds per year. Raw materials used in the 
production of toluene diisocyanate include phosgene, chlorobenzene, and dichlorobenzenes, among 
others. Toluene diisocyanate is used as an intermediate in the production of polyurethane. The NOPCO 
Linden operation was related to its "Lockfoam" product line. 

NOPCO acquired the land to construct the toluene diisocyanate plant from Sinclair Refining on 
December 28, 1960. The plant was constructed in the early 1960s and full operation was initiated by 
March and April of 1963. However, the plant operations were discontinued by September 1964 after a 
long series of design, construction, and operational difficulties. NOPCO sold the property to Allied 
Chemical Corp on April 5, 1965 (NOPCO Chemical Company, 1960, 1961, 1962, 1963, 1964, 1965). 
NOPCO Chemical merged into the Diamond Alkali Company who shortly thereafter merged with the 
Shamrock Oil Company to form the Diamond Shamrock Corporation in 1967. 

E. I. duPont de Nemours and Company (duPont) Site 

The duPont site is currently located northeast of the LCP site along the Arthur Kill. This former chemical 
manufacturing site has been decommissioned and is currently in the ISRA process. 

The duPont plant manufactured inorganic salts and acids, organic pesticides (including DDT), sulfuric 
acid, ammonium thiosulfate, and a sodium bisulfate solution. duPont used areas of surrounding marsh 
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for discharge of aqueous manufacturing wastes from 1928 until the mid-1970s. The wastes disposed of 
were from the manufacture of inorganic compounds such as phosphate plaster (CaS04 with 2-3% 
phosphate residual), hypo muds (diatomaceous earth, sulfur, carbon, and rust particles), silicate muds 
(sand, filter aid, and minor quantities of sodium silicate), and metal sulfides. The wastes also included 
coal, coal ash and waste residues. Various arsenic-<;ontaining materials are reported to have been 
manufactured including lead arsenate, iron arsenate, and arsenic acid, in addition to various pesticides 
that may have included arsenic. 

The parcel has been used for chemical manufacturing from about 1880 unti11990 when duPont ceased 
operations. 

Petroleum Product Terminals 

Two bulk petroleum product terminal facilities are located on properties immediately adjacent to the LCP 
site. The NuStar Energy-Linden Terminal is located north and south of South Branch Creek to the east of 
the inactive Conrail railroad spur on the property previously occupied by NOPCO. This facility has been in 
existence under various ownerships since the 1970s. The Citgo Petroleum Corp, Linden Transload 
Terminal located to the south and southwest ofthe site has been in existence since before 1940. These 
facilities receive and ship various products including petroleum distillates, gasoline, jet fuel, ethanol, and 
other residual fuels. The mode of product receipt includes ship, barge, rail and pipeline. The mode of 
delivery includes ship, barge, pipeline, and truck. 

Bayway Refinery 

The Bayway Refinery is located west and northwest of the LCP site. The facility is approximately 
1,300 acres with a refinery, two chemical plants, tank fields, and a marketing and distribution station. 
The refinery has been producing petroleum products in continuous operation since 1909. The eastern 
border of the property abuts the western headwaters of Piles Creek. Various ownership changes have 
occurred over the years. Standard Oil Company purchased the Bayway property in 1907. Successors 
included Standard Oil of New Jersey and Exxon. More recent ownership has included Tosco Corp and 
ConocoPhillips. The facility is currently under an Administrative Order and has triggered ISRA several 
times. It is our understanding that Exxon-Mobil retains the liability for the environmental cleanup of the 
site. 

On the eastern side of the Bayway Refinery, the New Jersey Turnpike passes through the site, separating 
the main refinery and process areas from the waterfront area, which borders on the Arthur Kill. Two 
outlying tank fields (the Rahway River Tank Field and the 40-acre Tank Field) are located southwest of 
the main refinery and process areas. 

The west side chemical plant produces additives for motor oils and high purity propylene. Tanks on site 
store sulfidic caustic, asphalt, butane, gasoline additives, heavy catalytic naptha, domestic oil, gasoline, 
petrolite, Celsius, water white, standard white, gas oil, treated naptha, crude naptha, and crude 
petroleum. The east side chemical plant produced methyl ethyl ketone, tertiary bucyl alcohol, secondary 
butyl alcohol, methyl isobutyl ketone, isopropyl alcohol, acetone, propylene, isophorone, and fuel gas. 
Finished products stored on site include heating oil, heavy fuel oil, jet fuel, diesel fuel, kerosene, asphalt. 
There is a tetraethyllead building. Processes include calatytic cracking, naptha reforming, alkylation, 
and disulfurization. Early products produced on site (1914-1919) included gasoline and kerosene. 

Former American Cyanamid Warners Plant 

The former American Cyanamid Warners Plant was located at the tip of the Tremley Point peninsula at 
the confluence of the Arthur Kill and the Rahway River. The 33-acre site was built in 1916-1917 and 
originally produced concentrated "ammo-phos" fertilizers. During WWI, the facility produced ammonia 
and nitric acid for military purposes. The plant also made aluminum sulfate for water treatment and a 

I ~OWnANo~~~w~l ~ 
2-6 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007024 



• 

• 

• 

Section 2 Remedial Investigation Report 

range of organic chemicals including rubber, motor oil additives, accelerators, fumigants (hydrocyanic 
acid) and pesticides. A sulfuric acid production unit started operation in 1970. The facility discontinued 
operations in 1998. 

The site has been decommissioned and an environmental remediation has been performed under RCRA. 
The property has been sold and is currently awaiting redevelopment. 

PSE&G 

The PSE&G Linden Generating Station is a 1,526 MW natural gas powered electric power plant located 
along the Arthur Kill immediately north of Piles Creek. This plant replaced a former oil-fired plant that 
was also operated by PSE&G. 

2.1.3 Current Site Land Use 

Manufacturing of chlorine ceased at the LCP facility in 1985 and site operation by LCP ended by August 
1994. Several tenant operators, including Active Water Jet, Inc. remained until 2000. Today, the LCP 
site is unoccupied and unused. 

2.1.4 Zoning 

The area of the site located east of the New Jersey Turnpike (NJTP) is zoned for heavy industry. 
Allowable uses in this area include various types of manufacturing (except explosives, fertilizers, and the 
use of liquefied natural gas); assembly and packaging; warehousing; airports; offices, research facilities; 
service stations and automotive repair shops; public utility generating stations, truck terminals and tank 
farms. Residential, consumer retail, and recreational development in the area located east of the NJTP 
is specifically not allowed. 

Some of the areas located along South Wood Avenue, west of the New Jersey Turnpike, are zoned for 
light industry. Allowable uses for these areas would include manufacturing that employs no chemical or 
raw material processing, assembly and packaging operations, warehousing, airports, offices and 
research facilities, and service stations and automotive repair shops. 

2.1.5 Anticipated Future Land Use 

The Tremley Point area of Linden, located east of the New Jersey Turnpike, is anticipated to undergo 
brownfields redevelopment on the sites of the former manufacturing facilities. A major transportation 
infrastructure has been in the planning stages to support this redevelopment. Specifically, New Jersey 
Department of Transportation (NJDOT, 2008) "Tremley Point Access Local Roadway Improvements", 
Project ID 9324A is anticipated to be funded as part of the FY 2009 Transportation Capital Program that 
will consist of a four-lane, 1.1 mile long roadway and bridge to connect Tremley Point with Exit 12 of the 
New Jersey Turnpike in Carteret. This project is specifically intended to address "the increase in truck 
traffic anticipated by the redevelopment of the Tremley Point brownfields into more than six million 
square feet of warehouse and distribution space" (NJDOT, 2008). 

Potential future land uses of the LCP site may include power generation, petroleum terminals, 
warehousing and distribution, and transportation. 

2.2 Demography 
In the following sections, demographic information (including population, economic indicators, and labor 
information) is presented and discussed. Data are reported for areas in New Jersey within a one-mile 
radius of the site's boundaries. Much of the data reported are based on 2000 census data. 
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Population distribution for cities and townships in the vicinity of the LCP site is summarized on Table 2-1. 
Included are population data for the Cities of Elizabeth, Linden, and Rahway (of Union County) and the 
City of Carteret (of Middlesex County). As shown, the City of Elizabeth is the most densely populated 
(9,865.5 persons per square mile) and also has the largest population (120,568 persons) of the 
jurisdictional areas evaluated. 

Change in population from 1980 to 1988 is also shown in Table 2-1. Union County has experienced an 
increase in population of 5.8 percent for the period of 1990 to 2000. Elizabeth, Linden, and Rahway 
have significantly gained in population (9.5 percent, 7.2 percent, and 4.7 percent change in population, 
respectively). Middlesex County experienced a significant 11.6 percent gain in population over this time 
period. The population change for Carteret increased 8.9 percent during this time. These data indicate 
that, in general, the area in the region of the LCP site experienced a growing trend in population during 
the period of 1990 to 2000. 

Only a slight increase in population was expected for Union County for the time period 2000 and 2006 
(1.6 percent), while a more sizeable increase in population (4.9 percent) was anticipated for Middlesex 
County during the same time period. 

In Table 2-2, population distribution by age group is presented. As shown, the highest percentage of the 
population for the jurisdictional areas evaluated is within the working age group of 18 to 64 years. The 
City of Linden has the greatest amount of residents aged 65 years to older (at 16.3 percent) while the 
City of Elizabeth has the smallest amount (at 10.0 percent). This is also reflected by median age 
reported with Linden having the highest median age (38.0 years) and Elizabeth having the lowest 
(32.6 years). 

2.2.2 Economic Indicators 

Per capita income for the jurisdictional areas evaluated is reported in Table 2-3. In 1999, per capita 
income for the cities of Elizabeth, Linden, and Rahway were substantially less than that for Union County, 
with the City of Elizabeth having the lowest ($15,114). Similarly, the 1987 to 1999 percent increase in 
income for the City of Elizabeth (42.5 percent) was lower than that for Linden (57 .3 percent) or Rahway 
(60.3 percent). The City of Carteret had a lower per capita income than the rest of Middlesex County; 
however, the per capita income reported for Woodbridge Township ($25,087) was very close to the 
number reported for Middlesex County ($26,535). The 1987 to 1999 percentage increase in per capita 
income was significantly less for Carteret (47.7 percent) compared to Woodbridge Township 
(71.1 percent). 

Household income data reported for 1999 and 2004 are shown in Table 2-4. Median household 
incomes were somewhat higher for Middlesex County ($60,987) compared to Union County ($55,247). 
The percent of persons living below the poverty level in the City of Elizabeth was a substantial portion of 
the population (17.8 percent) and was over twice the number for Union County (6.4 percent). A similar 
trend was reported for families living below the poverty level in 2000; the percentage reported for the 
City of Elizabeth was 15.6 percent versus 5.0 percent for the City of Linden. 

2.2.3 Labor Information 

Available data on the civilian labor force for cities and counties in the vicinity of the LCP site are shown in 
Table 2-5. In 1999, the City of Carteret had the largest percentage of unemployed (at 5.8 percent) 
followed by the City of Elizabeth (5.2 percent}, the City of Rahway (4.3 percent), and the City of Linden 
(3.6 percent). Union and Middlesex Counties displayed similar percentages of unemployed residents-
3.5 percent and 3.4 percent, respectively. 
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Employment data by industrial category (1999 data) for Union and Middlesex counties is presented in 
Table 2-6. Employment trends are slightly different from what they were during the last census. The 
manufacturing industry accounted for the highest percentage of jobs in Middlesex County at 18.6 
percent while the education and healthcare industries accounted for 18.4 percent in Union County. The 
retail trade industry is also a major employer in both counties. The agricultural and mining industry 
employs only a minor portion of the employed populations in Middlesex and Union counties (0.1 percent 
in both counties). 

2.2.4 Summary of Demographic Characteristics 

In summary, the New Jersey jurisdictional areas within a one-mile radius of the property boundaries are 
experiencing a slight increase in population. Only a small increase in population was projected in Union 
County to the year 2006 (1.6 percent increase) and a somewhat greater increase was projected for 
Middlesex County (4.9 percent). The majority of the population living in the region of the LCP site is of 
working age (18 to 64 years old). Of the jurisdiction areas evaluated, the City of Linden has the highest 
percentage of residents over the age of 65 years and also the highest median age (38.0 years). 

Per capita income in 1999 for the cities of Elizabeth, Linden, and Carteret is substantially less than their 
respective counties. The lowest per capita income ($15,114) was reported for the City of Elizabeth. The 
percentage of persons and families living below the poverty level was also highest for the City of 
Elizabeth and represents a substantial portion of the population (17.8 and 15.6 percent, respectively). 
The percentages of persons and families living below the poverty level for the remainingjurisdictional 
areas were 11.0 percent or less and 8.6 percent or less, respectively. 

The percentage of the total civilian labor force that was unemployed ranged from 3.4 percent (Middlesex 
County) to 5.8 percent (City of Carteret) in 1999. The majority of the work force in Middlesex and Union 
counties was employed in the manufacturing, education and the health care industry, and retail trade 
industries as of 1999 . 

2.3 Climate and Meteorology 
Climatological data are recorded at the NOAA measuring station located at Newark Airport in Newark, 
New Jersey. The LCP site is located approximately seven miles south of the recording station. The 
elevation and topographic setting of the LCP site are very similar to that of the NOAA station such that 
the NOAA data provide an accurate representation of the climatology of the site. The climatology for the 
area was obtained from Comparative Climati'c Data for the United States (NOAA, 2000) and monthly 
summaries up through 1998 (NOAA). Mean temperature and precipitation data contained therein are 
based upon a thirty-year period of record from 1961 to 1990 referred to as "normals". Wind direction 
and speeds are based upon records since 1944. 

2.3.1 Temperature 

Average daily temperatures range from a normal daily maximum of 87.0°F in July to a normal daily 
minimum of 23.4 oF in January. The normal monthly temperatures range from 77.8 oF to 30.6 oF 
(Table 2-7) and occur in the months of July and January, respectively. The average 30-year normal of the 
average monthly temperatures for the period of record is 54.8 oF. The average normal daily maximum is 
63.4 oF and the average normal daily minimum is 46.1 oF. Although the average normal monthly 
temperature varies greatly, with an average deviation of 14.3 oF, these temperatures occur in a relatively 
normal distribution (Figure 2-19), with July being the warmest month and January and February 
comprising the colder months on either side of the temperature distribution. Occurrences of extreme 
temperatures have been recorded as high as 105 oF in July of 1966 and as low as 8 oF in January of 
1985. 
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2.3.2 Precipitation 

The 30 year normal of the annual precipitation is recorded as 43.97 inches (Table 2-7). The annual 
precipitation is fairly uniformly distributed throughout the year (Figure 2-20) with a mean deviation of 
0.30 inches. Extreme monthly precipitation values have been reported as high as 13.22 inches in 
October 2005 and as low as 0.07 inch in June 1949. The mean maximum precipitation for a 24-hour 
period is reported as 7.84 inches in August 1971. Relative humidity for the region averages 73 percent 
at sunrise (0700 hours) and 53 percent at sundown (1900 hours). Although slightly higher relative 
humidity readings are reported for the months of August through January, mean monthly readings occur 
in a generally uniform distribution throughout the year. 

2.3.3 Prevailing Wind Direction and Speed 

The prevailing wind direction for the area is from the southwest during the months of May through 
December as determined by data compiled by NOAA, since 1944. However, during the months of 
February through April, the prevailing wind direction is from the northwest or west-northwest. The mean 
wind direction in January is from the northeast. 

The mean prevailing wind speed is reported as 10.2 miles per hour (mph), and varies from 11.9 mph in 
March to 8.7 mph is August (Table 2-7). Higher mean wind velocities occur during the months of 
November through May, while lower velocities are observed in the months of June through October. The 
highest wind speed (fastest observed one min value) recorded at the Newark Weather Station is 82 mph 
in November 1950. The next highest wind speed is recorded at 58 mph in December 1984. 

2.4 Surface Water Bodies 
In the following sections, information (including surface water features and classifications) is presented 
and discussed. Information is provided for both the region and for areas within the LCP site's 
boundaries. 

2.4.1 Regional Surface Water Features 

Tidal marsh formerly covered the entire area in which the LCP site is now located. Nearly all developed 
land in the Tremley Point area, inclusive of the LCP site, constitutes man-emplaced fill material laid over 
the former tidal marsh. Therefore, the topography of the area is relatively flat, with an elevation of only a 
few feet above sea level. The primary exception is the naturally-occurring high ground southwest of the 
LCP site along which Tremley Point Road runs. Additional information regarding the placement and 
distribution of anthropogenic fill is presented in Section 2.1.1. 

The LCP site is almost entirely surrounded by tidal water bodies. Most prominent among these is the 
Arthur Kill, which is a large tidal straight that connects Newark Bay and Kill van Kull to the north and 
Raritan Bay to the south. The Rahway River, with a drainage area of 41 mi2 (Rahway River Association, 
2008) joins the Arthur Kill just south of the site. Piles Creek is a small tidal creek that connects to the 
Arthur Kill immediately north of the adjacent GAF site. To the west ofthe LCP site is the tidal stream 
known as Marshes Creek, which is a tributary of the Rahway River. Relatively extensive areas of unfilled 
tidal marsh exist along the lower reaches of the Rahway River, Marshes Creek, and Piles Creek. 

Other tidal streams located further from the LCP site include Morses Creek and the Elizabeth River which 
flow into the Arthur Kill north of the site; and Kings Creek, which is another small tributary of the Rahway 
River, located west of the site. A number of tidal creeks enter the Arthur Kill from Staten Island including, 
from north to south, Old Place Creek, Pralls Creek, Sawmill Creek, Neck Creek and Fresh Kills. The 
locations of each of the surface water bodies are depicted on Figure 2-21. 
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The major surface water bodies located near the LCP site, including the Arthur Kill and the Rahway River, 
have been classified under the NJDEP Surface Water Quality Standards, N.J.A.C. 7:9B-1.15. 

The Elizabeth reach Arthur Kill, along which the site is located, is classified as SE3. The designated uses 
of SE3 waters include: secondary contact recreation; maintenance and migration of fish populations; 
migration of diadromous fish; maintenance of wildlife; and any other reasonable uses 
[N.J.A.C 7:26B-1.12(f)]. 

The lower tidal reach of the Rahway River is classified as SE2. The intended uses of SE2 waters include 
maintenance, migration and propagation of the natural and established biota; migration of diadromous 
fish; maintenance of wildlife; secondary contact recreation; and any other reasonable uses 
[N.J.A.C 7:26B-1.12(e)]. 

2.4.3 Flood Hazard 

Flood insurance studies for Union County, New Jersey (FEMA, 2006) reveal that various areas of the City 
of Linden are subject to both tidal (coastal) and fluvial (riverine) flooding. The tidal wave velocities are 
dampened by the meanders of the stream channels such that the tidal influence is less severe than the 
fluvial flooding along more inland local waterways. The City of Linden is subject to fluvial flooding along 
Morses Creek, Peach Orchard Brook, and Kings Creek which is caused by rivers and streams overflowing 
their banks. The Arthur Kill and its tributaries account for tidal flooding in the area. Water levels in 
these waterways are controlled by tidal conditions. 

As stated previously, the site is nearly completely surrounded by tidal water bodies, including the Arthur 
Kill and its tributaries. The Arthur Kill (and its tributaries) are subject to tidal and coastal flooding 
influence and are not subject to riverine flood hazards. In addition; the facility is located outside of the 
influence of fluvial flooding by Morses Creek, Peach Orchard Brook, and Kings Creek. Therefore, the LCP 
site is not subject to riverine flooding. 

Coastal flooding is caused by long and short wave surges that affect the shores of the open ocean, bays, 
and tidally influenced rivers, streams, and straights (such as the Arthur Kill). The movement of coastal 
waters is influenced by the astronomic tide and meteorological forces such as northeasters and 
hurricanes. Flooding is primarily the result of storm surges, wave setup, and wave run-up which occur 
during hurricanes and northeasters. 

The 100-year tidal flood elevation has been established by FEMA (2006) at 8.4 feet NGVD, a level that 
would flood most of the LCP site. 

2.4.4 Navigational Dredging 

The Arthur Kill is a large, highly industrialized navigational tidal straight. It is tidally influenced by the 
New York Harbor and the Atlantic Ocean. Given the depositional character of the water body, it is 
necessary to periodically dredge the navigation channels to maintain this important waterway for 
commercial shipping. The dredging responsibility lies with the United States Army Corps of Engineers 
(USACE). 

Dredging in the Arthur Kill has been performed since the 1870s when the navigational channel was first 
dredged to the depth of 16 feet (New York Times, 1873). In the recent decades, the navigation channel 
has been maintained at the depth of 35 feet and a width of 600 feet. A massive harbor improvement 
project is currently underway in which the navigational channels in the Arthur Kill will be deepened by 
dredging to a depth of 41 feet. The longer term plan will be to further deepen the Arthur Kill navigational 
channel to 50 feet (Port Authority of New York and New Jersey, 2008). The ongoing and planned future 
dredging necessarily results in the removal of huge amounts of sediment. 
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2.5 LCP Structures 

2.5.1 Buildings 

The chlorine production facilities that comprise the majority of the site were first constructed between 
1954 and 1956. Cell Building No. 240 and other structures were not constructed until LCP ownership in 
the early 1970s. A brief description of the usage and history of the structures involved in the chlorine 
production, as well as the hypochlorite and hydrogen production facilities still found on the site follows 
below (Figure 1-3). 

Building 223 - Kuehne Chemical Inc., Hypochlorite Facility- This facility was leased in 1972 and 
produced sodium hypochlorite (Bleach) from chlorine and sodium hydroxide transferred to the structure 
from the Chlorine facilities via overhead pipes. Chlorine, sodium hydroxide, hydrochloric acid and 
sodium hypochlorite were also stored and distributed from this facility. 

Buildings 230 and 240- Building 230 was the original mercury cell room that was built with the rest of 
the plant in the mid 1950s and contained 42 mercury cells. Building 240, the "new" cell room, was 
constructed sometime around 1972 and it contained 40 mercury cells. Process wastewater, brine spills, 
and mercury cell wash water in the buildings drained to concrete floor trenches, collected in sumps in 
the northeast corner of each cell building, pumped to holding tanks, and eventually pumped to a 
wastewater treatment system. Mercury was reportedly recovered from separators in the sumps and 
returned to the cells. A new concrete floor was poured over the old one in January 1981 due to the 
observation of cracks in the old floor. 

Building 230 is among the most dilapidated structures at the site. Portions of the concrete block walls 
and individual concrete roof panels have periodically collapsed. However, this steel-framed building has 
not shown evidence of catastrophic failure and associated collapse. While the condition of Building 240 
appears to be relatively un-degraded, the condition of the members that support a large gantry crane is 
not known. 

Building 231, Liquefaction Building, Purasiv Area - Building 231 originally housed compressors and 
other equipment for chlorine liquefaction. An HCI burner and a commercial hydrogen gas purification unit 
("Purasiv") used for the removal of mercury were located south of the building. A former electric 
substation, diesel generator, and wastewater area were located immediately north of the building. 

Building 233- Brine Building- Brine was treated and filtered in the brine treatment tank within 
Building 233. This included adding sodium hydroxide, sodium carbonate, and barium chloride to 
precipitate impurities out of solution. The remaining precipitates were transferred to the Brine Sludge 
Lagoon. Prior to the construction of the Brine Sludge Lagoon in the 1960's, it is unknown where the 
sludge was disposed of. The concrete block walls of this steel-frame building are substantially degraded. 

Building 250- Warehouse - The mortar between the concrete block in the walls appears to be 
substantially degraded. Portions of the warehouse may be in jeopardy of collapsing. However, the 
warehouse is a relatively small structure and no hazardous materials are known to presently exist within 
it. 

Linde Hydrogen Plant- This structure was leased from the Owners of the site and operated from 1957 
1990. Hydrogen produced from the chlorine process in Buildings 230 and 240 was piped to this facility 
where it was purified and stripped of mercury. Prior to the occupation by a new tenant, the lessee UCC 
had the building and equipment decontaminated and sampled for mercury. In 1990 the expiration of 
the lease prompted an ECRA investigation. An environmental investigation and cleanup followed, with 
NJDEP approving "No Further Action" (NFA) in 1995. The property was later used by Liquid Carbonic 
Corporation for office space and truck parking. 
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Salt Unloading- Salt to be used in the preparation of brine for the chlorine process was unloaded at this 
location. 

Former Brine Sludge Lagoon (now referred to as the "Closed RCRA Unit")- Precipitate sludge from 
Building 233 was mixed with brine to form slurry, which was pumped into this surface impoundment. 
The liquid component of the slurry was allowed to settle out then was pumped back to Building 233 to 
be purified and recycled. The lagoon was closed under a RCRA permit in 1984. 

Chemfix Lagoon -The Chemfix Lagoon was constructed in 1976 north of the Brine Sludge Lagoon to 
conduct a test to determine whether the mercury in the brine sludge could be stabilized, thereby allowing 
the material to be managed as non-hazardous waste. The lagoon had the rough shape of a triangle with 
sides of about 60ft by 80ft by 80ft. and was constructed with 8 foot high earthen berms. It was lined 
with two layers of 0.20 mil thick impermeable geosynthetic liners separated by a sand layer for an 
underdrain leachate collection system. Leachate collected by the system was pumped to the 
wastewater treatment system at Building 231. A demonstration run was conducted by Chemfix 
Technologies Inc. in 1976. Approximately 120,000 gallons of brine sludge (about 460 cubic yards) were 
treated and stored in the Chemfix lagoon over a four-day period. The process was never repeated and 
the lagoon was not used again. 

In October 1981, LCP Chemicals, Inc., submitted a closure plan for the Chemfix lagoon to the NJDEP and 
reported that the treated material had the consistency of concrete. The closure strategy consisted of 
dewatering the lagoon, treating the wastewater in their waste treatment facility, and transferring the 
solid Chemfix contents, including liners and leachate collection system, to the Brine Sludge Lagoon. 

The closure plan was approved by the NJDEP and the Chemfix lagoon materials were transferred to the 
brine sludge lagoon by September 1983. The Chemfix lagoon was backfilled, graded, seeded, and 
formally closed by the end of 1983 with NJDEP approval. 

Former Sludge Roaster- A pilot sludge roaster unit was constructed south of the brine sludge lagoon in 
1978, but the brine sludge material was processed through it only infrequently. By 1980, the final 
modifications to the sludge roaster were completed and the unit was brought back on line after LCP 
Chemicals, Inc., was issued a temporary air permit from the NJDEP. In 1985, the unit was dismantled 
and moved off Site, leaving only the concrete pad. 

A number of additional structures are located on the LCP site, including: 

Building 220 - Shops and Service Building 

Building 221 - Lab and Locker Building 

Building 234 - Cooling Tower 

Building 250 - Warehouse 

Building 309- Cooling Tower 

FRP Fabricating Shop 

2.5.2 Tanks 

A number of tanks are located on the site that were previously used to store mercury, chlorine, 
hydrochloric acid, brine, bleach, petroleum and other compounds. The onsite tanks were investigated as 
part of the Phase I and Phase II Rl. The name, location, contents and condition of the tanks are detailed 
in Table 2-8. 
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2.6 LCP Waste Handling 

2.6.1 Wastewater and Site Drainage 

Industrial process water and stormwater flow from the LCP site during operations drained to the Arthur 
Kill. This drainage occurred historically via the former GAF site drainage system through hydraulic 
connections to South Branch Creek. After approximately 1976, the wastewater drainage was treated 
separately from the GAF site. The drainage in and around the LCP site was modified several times, and 
is described as follows: 

Prior to 1947 

Prior to 1947, before operations began at the LCP site, South Branch Creek was oriented in what was a 
relatively natural tidal stream channel that was relatively unimpacted by filling (Figures 2-2 through 2-4). 
The flow originated from the area located west and south of the GAF site production area and flowed 
eastward across the center of what would later become the LCP site to discharge to the Arthur Kill 
(Figure 2-22). 

Surface water drainage in the wetlands located to the southwest of the LCP Site flowed into the Northern 
Off-Site Ditch, and followed a parallel alignment to the future LCP property line towards the southeast 
and onward to a series of mosquito ditches leading to the Arthur Kill. The remnants ofditches from the 
western side of the LCP Site and adjacent GAF property directed drainage into the Northern Off-Site 
Ditch. The Southern Off-Site Ditch runs parallel to the Northern Off-Site Ditch and collected drainage 
from the future Conoco bulk petroleum storage property, and discharges to the same series of Mosquito 
Ditches. 

1947to 1951 

Starting in 1947, South Branch Creek was diverted to an alignment that looped around the southern 
area of the future LCP production area prior to discharging to the Arthur Kill. The realignment was 
associated with the filling of the portion of the creek in what would become the production area of the 
LCP site. That same year the original creek was filled in. A primary treatment facility was constructed 
along the southerly loop of South Branch Creek on the LCP site as observed on the April 20, 1951 aerial 
photo (Figure 2-11). 

The Northern Off-Site Ditch has been redirected to a culvert on the downstream end which appears to 
have directed flows in a northeast direction across the present day alignmentof South Branch Creek. 
The alignment of the Southern Off-Site Ditch remains the same. The Southern Off-Site Ditch was placed 
in a culvert at its downstream end to re-direct flows in a direct eastward direction towards the Arthur Kill. 

1951to1966 

The construction of the future LCP site began in approximately 1951. The chlorine operation began at 
the LCP site in 1955. By 1956, the core of the buildings required for the chlorine productions were 
present, including Buildings 220 and 230. The hydrogen processing facility started operation in 1959. 
The Brine Sludge Lagoon was reportedly constructed in 1962. Four years later, berms were present 
along the north and west side of the lagoon area. 

The South Branch Creek channel continued to flow to the Arthur Kill from the southeastern portion of the 
GAF site, as described above, around the southern end of the LCP site, until1966 (Figure 2-23). During 
this time, wastewater in South Branch Creek and site drainage from the LCP and GAF sites were treated 
in the primary wastewater plant area located at the southern end of the South Branch Creek loop on the 
LCP site as observed on Figures 2-13, 2-14, 2-15 and Figure 2-22. 
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The process wastewater from the mercury cell buildings drained to concrete floor trenches where it was 
collected in the northwest corner of each building. The process wastewater was reported to have been 
pumped to holding tanks and eventually pumped to the on-site wastewater treatment plant. 

1966to1971 

South Branch Creek was relocated by 1966 into a covered channel (or "flume") located along the 
northern border of the LCP site (Figure 2-24). The primary WWTP located along the southern loop of 
South Branch Creek was apparently replaced at this time with a treatment area on the GAF site located 
several hundred feet upstream of the covered channel. The portion of South Branch Creek that 
previously looped around the southern side of the LCP site was replaced by a continuous concrete 
drainage trench. 

1971to2003 

In 1971, GAF ceased chlorine manufacturing operations. A year later, in 1972, LCP Chemicals, Inc. 
purchased the site from GAF and restarted manufacturing operations. Around the same time, the South 
Branch Creek channel located east of the railroad tracks was relocated into a newly created, narrow, 
man-made channel that discharged to the Arthur Kill approximately 950 feet south of the former South 
Branch Creek channel (Figure 2-25). This is the present alignment of the South Branch Creek channel. 

A shallow concrete trench surrounding the process area was constructed in the 1970s (Eder, 1992) and 
was utilized to collect storm water and excess runoff from LCP Buildings 230 and 240. The flows in the 
trench were routed to a concrete sump south of Building 231 before being pumped to holding tanks 
outside Building 233. The water was pH adjusted, filtered, polished with carbon, and stored pending 
discharge to South Branch Creek under a NJPDES permit. 

Wastewater treatment was previously reported to have occurred in a pond located along South Branch 
Creek immediately east of the electrical switchyard on the LCP site (Eder, January 1992) and as noted in 
an aerial photography analysis by USEPA (1999). Through the review of additional historic information, it 
is now known that this area was not used for treatment. This area is now known to have represented a 
wide segment of the ditch that was crossed by a bridge, hereinafter referred as the "Ditch Bridge Area" 
(Figure 2-14). The treatment area has been correctly located as previously discussed. The Ditch Bridge 
Area was reportedly excavated, backfilled, and covered with asphalt. The Ditch Bridge Area was still 
present in mid 1972 (LCP, July 21, 1972) and possibly only backfilled in 1982 (NJDEP, February 1982). 

Around 1975-76, GAF constructed a new wastewater treatment facility on the GAF site. With the 
commencement of that wastewater treatment plant, wastewater flows from the LCP and GAF sites 
became separate. 

The exposed portion of South Branch Creek, located immediately west of the railroad bridge, was 
blocked off with timber cribbing. This blockage of the creek likely occurred sometime after 1976 when 
the LCP site drainage was separated from that of the GAF site. 

The chlor-alkali operations ceased in 1985. As discussed previously, the site continued to be used as a 
transfer terminal for other Hanlin products until1994. 

After2003 

Stormwater drainage from a large portion of the LCP site previously drained overland to a ditch that was 
located on the GAF site located immediately north of the LCP property line. Remedial construction 
activities at the GAF site including the construction of the shallow groundwater barrier and the site 
regrading have created a large undrained area in the northern and central areas of the LCP site . 
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Stormwater drainage from the LCP site is currently poorly defined. Large areas of the site are currently 
undrained including the aforementioned area along the GAF property line. In addition, much of the 
former LCP production area is currently undrained given the cessation of stormwater collection and 
treatment on the LCP site. Remaining areas of the site do drain to South Branch Creek and the 
unnamed ditch located immediately south of the LCP site. However, drainage from these areas is not 
well established given a lack of drainage structures and the nearly flat grades on the site. Accordingly, 
surface water that does drain to South Branch Creek and the unnamed ditch is characterized by 
undefined pathways and a distinct lack of high velocity flow. Ponding occurs in several areas of the site 
for long durations depending on rainfall intensity and duration. 

2.6.2 Solid and Hazardous Waste Generation 

It was reported that mercury-contaminated sludge, mercury vapors, spent lubricating oils, transformer 
oils, degreasing solvents, mercury contaminated process wastewater, spill wash down fluids and 
stormwater runoff were all waste products generated onsite (Eder, January, 1992). 

The main source of mercury waste was the brine purification mud (otherwise known as, brine sludge) 
and associated process wastewater. In 1981, brine purification mud from mercury cell processes was 
listed as a hazardous waste by the EPA, No. K071. Associated wastewater treatment sludge was also 
listed as a hazardous waste, No. K106. The driving chemical behind the new classification was mercury. 

A "typical" brine sludge composition as reported by LCP in 1975, was NaCI (20%), BaS04 (50%), CaC03 
(15%), CaS04 (15%), metal hydroxides (2%), dirt (2%), mercury (100-500 parts per million - 0.05%). 
Wastewater treatment sludge was also generated during chlorine production. In a 1975 LCP Preliminary 
Report on Brine Sludge, LCP estimated that 7.5 tons of sludge was generated everyday and that their 
current sludge stockpile was an estimated 11,000 cubic yards (Eder, 1992). Eder (1992) reported that 
up to 20 tons of sludge was generated per day . 

Between 1980 and 1981, seven sludge samples were analyzed for selected inorganics (NJDEP, 
January 8, 1988). The samples showed that the sludge contained mercury concentrations ranging from 
272 mg/kg to 4,57 4 mg/kg. Liquids filtered from the sludge contained mercury concentrations ranging 
from 40 IJg/L to 2,520 IJg/L 

A survey plan in a groundwater quality monitoring report by Geraghty & Miller (1982) shows that the 
brine sludge pile grew to a height of about 40 feet above the ground surface. An estimated 
31,000 cubic yards of brine sludge was left in the lagoon at the time of its closure. The contents of the 
lagoon were dewatered, graded compacted and capped with clay and soil in 1984. This closure was 
permitted by NJDEP a New Jersey Pollution Discharge Elimination System (NJPDES) Discharge to 
Groundwater (DGW) Permit. The DGW permit is the New Jersey equivalent of a RCRA permit under 
USEPA's authorization of New Jersey's Hazardous Waste program. 

Other potential sources of contamination included: 

Anthropogenic fill placement by duPont, GAF and Conrail. 

Kuehne Chemical Company, which operated at the site from 1972 to 1981, allegedly dumped 
bleaches and other caustic materials into South Branch Creek on a daily basis. 

The Linde Division Hydrogen Plant, which received mercury-contaminated hydrogen gas from about 
1957 to 1980, processed mercury on a daily basis. 

Eder (September 1993) reported that small quantities of solvents used at the site for general 
cleaning and degreasing could have been released. 

Transformers were located behind Buildings 230, 240, and 231. (PCB contamination in the oil.) 

Storage tanks at the site used to store a number of different chemicals, including chlorine, sodium 
hypochlorite, sodium hydroxide, and methylene chloride (NJDEP, January 8, 1988). 
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A 300 square-foot concrete drum storage pad with containment berms was located onsite. It was 
used to store motor oil, waste oil and other lubricants {Eder, 1993). During a NJDEP site inspection 
in December 1987, it was noted that there was stained soil in the area and vapors were detected. 

Active Water Jet discharged wash water from dirty tanks and pipes onto the site. 

2.6.3 Environmental Compliance 

2.6.3.1 Summary of Incidents and Enforcement Actions 

In September of 1975, LCP was fined $10,000 for discharges of supernatant from the brine sludge 
lagoon into South Branch Creek in both 1971 and 197 4, according to the NJDEP {July, 1991). On 
September 17, 1981 the NJDEP signed the Administrative Consent Order, which required LCP 
Chemicals, Inc. to cease use of the brine sludge lagoon by January 1, 1982, submit a closure plan for 
the sludge lagoon, submit a closure plan for the Chemfix lagoon, conduct air monitoring of the sludge 
pile and conduct groundwater, surface water, soil and sediment sampling sessions. 

By late 1984 both sludge lagoons were closed. Air monitoring of the sludge pile took place on June 4, 
1981 {RECON, 1981). Limited groundwater, surface water, soil, and sediment sampling were taken by 
Geraghty and Miller {1982). 

The NJDEP issued an Order dated May 4, 1982 to cease the November 5, 1981 violation of 
N.J.A.C. 27-8.3{e)2 resulting from a ruptured muffler plate on the sludge roaster, which subsequently 
allowed mercury emissions to vent through for unpermitted roasting sessions. The sludge roaster was 
abandoned due to "bugs" in 1981. In a June 4, 1982 letter the NJDEP denied LCP's Hazardous Waste 
Facility Permit Application due to several deficiencies in the sludge roasting system. LCP responded with 
a letter promising to fix the issues with the brine stabilization process. 

The EPA issued a Complaint/Compliance Order dated August 1982 for lack of freeboard in a surface 
impoundment {otherwise known as the brine sludge lagoon). LCP was also cited for lack of waste 
analysis plan, not maintaining a scheduled inspection period, and a lack of a contingency plan. The 
freeboard penalty held a $1,000 fine; however, the other violations were corrected, thus a fine was 
avoided. 

One year later in 1983 the NJDEP issued two "Notice of Violations". One was for failure to submit a RCRA 
Treatment, Storage, or Disposal Facility Report. A report was submitted shortly after and so a penalty 
was avoided. The second was for failure to establish financial assurance for closure and post-closure 
monitoring of the brine sludge lagoon and to demonstrate financial responsibility for claims. LCP stated 
that the NJDEP Division of Waste Management now had copies of the necessary documents and that the 
matter was resolved. 

The NJDEP issued an Administrative Order, dated February 11, 1985, requiring that LCP maintain 
documentation of the job title for each position at the facility related to hazardous management, the 
name of the employee that filled each job, security of roll-off containers with hazardous waste and to 
develop an evacuation procedure for employees. LCP corrected the problems and was issued a $900 
fine. 

2.6.3.2 Summary of Spills and Releases 

The following spills/releases are documented by the EPA and NJDEP. 

In October 1972 and February 7, 1974, the NJDEP reportedly observed lagoon overflows into South 
Branch Creek, quantities and responses unknown. As for LCP, they acknowledged both discharges 
in September 1975 and were levied a fine by NJDEP of $5,000 for each occurrence {NJDEP, 
July 1991) . 

2-17 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007035 



• 

• 

• 

Section 2 Remedial Investigation Report 

June 25, 1975 - During a recycle pump failure, nine hours worth of discharge from the brine sludge 
lagoon spilled into South Branch Creek (LCP, July 27, 1975). 
August 15, 1979 - A salt blockage in a saturator caused an overflow of mercury contaminated brine 
(LCP, August 20, 1979). A sample of the overflow was taken by LCP and showed a concentration of 
8.6 parts per million of TDS. 

In early 1981, a former employee who worked there from '72 to '80 stated he would sometimes 
analyze effluent water being discharged into South Branch Creek (NJDEP, October 7, 1981). It was 
noted that one specific time this former employee measured mercury concentrations of eight to ten 
times greater than the maximum allowances. 

October 7, 1981- The NJDEP cited the Kuehne Chemical Company for discharging caustic material 
into the creek (NJDEP, October 7, 1981). Kuehne refused to accept charges and subpoenaed the 
NJDEP twenty days later for depositions. The outcome is unknown. 
The following spill documentation was noted in a RCRA Facility Assessment for LCP, NJDEP Site 
Inspection Reports regarding several spills near the 500,000 gallon brine tank (NJDEP January 8, 
1988): 

- The first of the documented spills was in September 1980 when an unspecified amount of brine 
sludge was noted on the gravel near the tank. The second was also in 1980, one month later. 
While transferring brine sludge from the 500,000 gallon tank to the lagoon some was spilled. 
(Front end loader and dump trucks were used for this process). LCP stated that the sludge 
would be flushed to the sump next to the tank. 

In January 1981, an overhead pipe appeared to have a leak, which dumped wash water from 
cells onto unpaved ground. Another pipe was observed to have had a leak in 1981. However, 
this pipe was filled with hydrochloric acid. The final spill located by the 500,000 gallon tank was 
noted in April1982. It involved a spill of sodium sulfide crystals . 

Though that was the final spill documented by the tank, it was not the last documented spill on site. 
Other NJDEP Site Inspection reports cite brine sludge spills/ leaks (NJDEP, January 8, 1988). Three 
examples were found and are listed below, all in 1981. 

In January 1981, a former employee who worked on site from 1972 to 1980 stated that brine 
sludge was removed from the lagoon and spread out on the ground between Building 231 and 
the railroad tracks (NJDEP January 25, 1981). It was noted that to the former employee's 
knowledge this only happened one time in either 1973 or 197 4. 

In October 1981, a 1ft by 15ft spill of brine sludge slurry leaked from overhead piping between 
the 500,000 gallon tank and the sludge lagoon. The exact location is not well documented, but 
noted on the NJDEP sketch maps (NJDEP November 19, 1981). 

In November of 1981, an overhead line was leaking, resulting in a 30ft by 125ft spill along 
Avenue B railroad tracks. 

The information on spills/releases at the LCP site was one factor used to develop the original Rl work 
pian for the site (URS, 2001). 

2.6.3.3 LCP Environmental Upgrades 

LCP met with the NJDEP by 1975 to investigate waste disposal options for brine sludge, wastewater and 
the estimated 11,000 cubic yards of sludge material stockpiled in the brine sludge lagoon. LCP 
Chemicals, Inc. informed the NJDEP that off-site disposal options were too expensive and elected to 
begin pilot testing a more cost effective stabilization process developed by Chemfix Technologies, Inc . 
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As required for stabilization, an auxiliary surface impoundment was constructed onsite, the Chemfix 
lagoon. Its process treated about 120,000 gallons (or 460 cubic yards) of brine sludge over its 4 days 
existence in 1976. The results were apparently questionable, so the Chemfix process was never 
continued. 

LCP Chemicals, Inc. also tested a sludge roasting process. This stabilization method would volatilize and 
capture mercury from steam dried brine sludge. LCP received favorable results during bench testing. A 
pilot sludge roaster unit was constructed south of the brine sludge lagoon in 1978. Throughout the 
lifespan of the sludge roaster, it was only used infrequently as it required constant "debugging, 
modification, and repair". Finally in 1980, the sludge roaster was up and running. LCP was issued a 
temporary air permit from the NJDEP, although a final permit was never issued. In December 1980, LCP 
Chemicals, Inc. and the NJDEP agreed that the brine sludge lagoon required closure and would formalize 
the process through an Administrative Consent Order. 

In 1982, LCP ceased plant operations during the lagoon closure as a protective measure for plant 
workers' health and safety, reportedly at the orders ofthe NJDEP and EPA. A year later the Chemfix 
lagoon was closed (all materials were transferred to the brine sludge lagoon). The brine sludge lagoon 
was closed by November 1984 with NJDEP approval. In accordance with law, the lagoon was reportedly 
dewatered, compacted, covered with a two foot thick clay cap, and then covered again with soil and 
seeded as part of a RCRA permit for the Closed Brine Sludge Lagoon). This area is now called the closed 
RCRA Unit. In June 1984, LCP submitted a facility closure plan to the NJDEP. The EPA (1984) stated 
that LCP Chemicals, Inc. had planned to begin chlor-alkali manufacturing facility operations again in late 
1984, but decided to cease all plant production instead. By August 1985, all plant productions were 
stopped. The facility was dismantled; the equipment was shipped to other LCP facilities along the east 
coast. The facility was still being used as a storage and transfer station for chlorine-related products, 
including, sodium hydroxide, potassium hydroxide, methylene chloride, and hydrochloric acid . 

The Hanlin Group, Inc. filed for bankruptcy under the Chapter 11 of the U.S. bankruptcy code in July 
1991. By Apri11994, Hanlin sold all of its company assets and ceased all operations. After a site visit in 
August 1994, the EPA confirmed that the facility was no longer functional and that all employees were 
expected off the site by the end of August 1994. On November 10, 1998 the site property was formally 
abandoned by the bankruptcy trustee by order of the Federal Bankruptcy Court. 

2.6.3.4 Environmental Permits 

In 1975, a NJPDES- Discharge to Surface Water (DSW) permit was granted to LCP for discharge of 
treated wastewater. 

In August 197 4, Kuehne Chemical Company submitted a New Jersey Pollutant Discharge Elimination 
System (NJPDES) permit application (No. 0027707). It was not until August 1980 that Kuehne received 
a permit for discharge of cooling water only. One year later, the NJDEP alleged that Kuehne was illegally 
dumping caustic chemicals. A Notice of Civil Administrative Penalty Assessment was issued to Kuehne. 
The notice states that a pipe was observed during an NJDEP site visit on January 26, 1981 "connected 
to the outfall in such a manner as to allow for a physical conduit for the passage of pollutants to the 
waters of the State." The connection was removed the next day on a follow-up visit by the NJDEP. The 
notice also stated that the Kuehne operations had ceased and vacated the site on the next day. 

A NJPDES-DGW permit (No. NJ0077038) renewal was issued to LCP Chemicals- New Jersey on 
June 11, 1993 with respect to the RCRA closure of the former brine sludge lagoon. This permit is the 
equivalent of a RCRA Post Closure permit under the USEPA authorization of New Jersey's Hazardous 
Waste program. 

[ BrownNlDCaldwell j 
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2.6.3.5 Interim Remedial Actions 

Interim Remedial Measure of Former Mercury Cell Buildings 

An Interim Removal Action (IRA) was performed by ISP-ESI in the former mercury cell buildings and 
elsewhere in the production areas on site in 2001 and 2002. The IRA included the removal and 
disposal offormer process equipment, laboratory samples and chemicals, visible elemental mercury that 
was present at that time, loose asbestos, and miscellaneous debris. Further detail of the IRA is provided 
in the Interim Removal Action Final Report, prepared by URS dated April 16, 2001. 

Proposed Interim Action for South Branch Creek 

The conceptual design for an Interim Action (lA) was proposed by ISP-ESI on June 15, 2007, in response 
to the presence of elevated mercury and other contaminants in sediment and low marsh soils 
associated with South Branch Creek. The lA was intended to arrest the potential migration of the 
contaminated low marsh soils and sediments from the site. Implementation of the proposed lA was 
rejected in a letter from Ms. Carole Petersen of USEPA dated August 8, 2007. 

2. 7 Regional Geologic Conditions 
The area of the site is located on the eastern edge ofthe Newark Basin, which is located in the Triassic 
lowlands subprovince of the Piedmont Plateau physiographic province of New Jersey. The Newark Basin 
contains approximately 15,000 to 20,000 feet of late Triassic and Early Jurassic (135 to 225 million 
years ago) continental derived sediments, including shales, siltstones, sandstones, and conglomerates. 
Interbedded among these sediments are three major extrusive basalt flows and one major diabase 
intrusive, representing volcanic episodes during the early Jurassic period (Olsen, 1980). A thin mantle of 
Pleistocene glacial and Recent deposits covers much ofthe Newark Basin rocks today. These units are 
described in additional detail in the following subsections . 

2. 7.1 Surficial Geology 

Anthropogenic FIJI 

Anthropogenic filling of the region began in the 1600s as soon as European settlement occurred. Larger 
scale filling occurred in the late nineteenth and early twentieth century and was largely associated with 
industrial and transportation infrastructure development. Filling continued in the area to support the 
Newark Airport and the Port Newark and Port Elizabeth marine terminals until around 1970. A large 
percentage of the former tidal marshes in the area have now been filled. The emplaced fill materials 
include sand, gravel, silt, clay, and rock, as well as various man-made materials like cinders, ash, brick, 
concrete, wood, slag, glass, and trash (Stanford, 2002). The fill is most often less than 10 feet thick but 
may be thicker in road and rail beds. 

Tidal Marsh Deposits 

Recent sedimentation in the region includes alluvium (river), tidal marsh, and eolian (windblown) 
deposits. The alluvium includes floodplain, channel, and backswamp deposits, which include sands, 
silts and minor gravels and clays with sorting that varies from well to poor, depending on the specific 
depositional environment. 

Tidal marsh material, underlying the anthropogenic fill, is present beneath much of lowland areas that 
comprise the eastern portion of Linden bordering the Arthur Kill and other coastal and tidal water bodies 
in New Jersey. Tidal marshes are flat, low lying coastal areas that become regularly inundated during 
high tide periods. Sediments that have formed in the marsh areas in the vicinity of the site include 
organic rich silts and clays, as well as peat. The peat typically consists of a horizontal layer of roots of 
salt tolerant plants in various stages of biological decomposition. The peat occurs in varying states of 
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weathering and consolidation. Peat typically weathers to organic sift and clay. Thus, it is not unusual to 
encounter the organic sift and clay beneath peat at the base of the tidal marsh deposits. Fine to coarse 
grained, well sorted sand sediment that formed as the result of eolian (e.g., wind-blown) deposition may 
be interbedded with the organic clay and peat (Stanford, 2002). 

Glacial Till 

The Linden area is situated near the glacial terminus and was covered with a relatively thin layer of 
glacial ice during the fast (Wisconsin) ice advance. During this time, much of New Jersey to the west and 
northwest was covered with a thicker ice layer, estimated to have been at feast one mile thick. As a 
result of a fighter overburden of ice, glacial deposits near the glacial terminus are considerably less 
dense and less compacted than those to the west and northwest. As the glacier melted, numerous 
glacial sediments (tiffs and moraines) were deposited over much of New Jersey. Ground moraine 
deposits are typically poorly sorted and not stratified. Much of the area north of the terminal moraine, 
including Linden, New Jersey, is covered by a sheet of ground moraine more commonly called tiff. 

The Rahway Till found in and around the LCP site varies from silty sand to sandy clayey sift. The till 
contains some to many pebbles, cobbles and a few boulders. The tiff can be as thick as 90 feet but is 
usually less than 20 feet in thickness (Stanford, 2002). 

2.7.2 Bedrock Geology 

The unconsolidated deposits are underlain by Triassic-Jurassic aged sedimentary rock. The rocks 
formed following the close of the Paleozoic Era (225 million years ago), when compressive forces that 
formed the Appalachian Mountains relaxed, and extensional forces associated with the rifting and 
spreading of the Atlantic Ocean began. A series of isolated troughs called grabens formed east of the 
Appalachian Chain extending from Nova Scotia to North Carolina. As spreading of the ocean progressed, 
farge blocks of crust down-faulted along extensional fault zones. Synchronous with the down faulting, 
farge quantities of continental sediments produced from the erosion of the Appalachian Mountains were 
deposited in these troughs. The continued accumulation of sediments overloaded the troughs and 
contributed to their subsidence. This sinking effect allowed for the thick accumulation of Triassic 
sediments that exist in the Newark Basin. During the early Jurassic Period (180 million years ago), as 
rifting continued, faults in the area became progressively deeper and intersected the earth's mantle. 
Consequently, volcanism occurred in the form of extrusive basalt flows over parts of the basin, forming 
the Watchung Mountains of New Jersey. Three separate episodes of basalt flows occurred, interrupted 
by periods of continental sedimentation (Faust, 1975). · 

Nine formations comprising the Newark Supergroup resulted from the lithification of these basin 
sediments and volcanic flows (Olsen, 1980). The formations from oldest to youngest are as follows: the 
Stockton, the Lockatong, the Passaic, the Orange Mountain Basalt, the Feftsvifle, the Preakness Basalt, 
the Towaco, the Hook Mountain Basalt, and the Boonton. Contemporaneous with the basalt flow events, 
intrusive sills and feeder dikes formed the Palisades Diabase. The diabase unit is not classified as part 
of the Supergroup, despite its stratigraphic presence within the Newark Basin formations. 

Three of the nine Newark Super group formations are present below the site, including the Stockton, the 
Lockatong, and the Passaic. The Stockton and the Lockatong formations were not encountered during 
the investigation, as they are present only at great depth; therefore, they will not be discussed further in 
this report. The Passaic formation was observed during the investigation and is discussed below in 
greater detail. 

Passaic Formation (JTp): According to Olsen (1980), the Passaic formation, representing flood bank 
and fluvial deposits, reaches a thickness of approximately 20,000 feet. This unit consists of reddish 
brown mudstone (a non fissile equivalent of shale), siltstone, and sandstone interbedded with 
conglomeratic sandstones along the basin margins. 

[Brown ~M>Caldwell*:A 
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Lockatong Formation (TI): The Lockatong Formation, which conformably underlies the Passaic 
Formation, is approximately 3,800 feet thick in west central New Jersey and thins laterally to the 
northeast and southwest. This formation was deposited as a large lacustrine lens composed of gray 
and black shales with argillite, flagstone and impure limestone layers (Wolff, 1977). Regionally, the 
lower members of the Lockatong Formation are intruded by the Palisades diabase as a sill. 
Stockton Formation (TI): The Stockton formation consists primarily of lacustrine sediments similar 
to the overlying Lockatong formation. The lower Stockton represents mostly fluvia I deposits. The 
Stockton Formation consists of sandstone, siltstone, arkose conglomerate and mudstone with color 
ranging from a light brown to dark brown-purple-red. The formation has a maximum thickness of 
6,000 feet. 

One of the nine Supergroup formations, the Passaic Formation (JTp), is present below the Site. In this 
area, the Passaic Formation is comprised of two facies: the sand and siltstone facies to the northwest 
and mudstone facies to the southeast of the area. The Linden area is underlain by the mudstone facies. 
Typically these sediments form cyclic sequences of cross-bedded units that grade upward from coarser 
to finer grain size. The dominant facies in the formation are siltstone (60%) and mudstone (40%) with 
the coarser sandstones and conglomerates comprising only a small fraction of the total percentage. 
Generally, the overall sequence of the Lower Passaic formation becomes finer from bottom to top with 
more mudstone and less siltstone going upward (Olsen, 1996). The Upper Passaic formation displays 
the reverse trend, with increasingly frequent silt and fine sand beds and less frequent gray and black 
mudstones progressively towards the top of the unit. 

The upper shale (mudstone) of the Passaic formation is relatively soft and easily weathered. At surface 
exposures this rock is intensely and indiscriminately fractured on a small scale (1 to 5 mm) and obtains 
a hackly to chippy appearance. Unlike the siltstone layers of the Passaic formation, this rock lacks well
developed bedding planes and the regional joint pattern set (Houghton, 1986) . 

With increasing depth, the shale grades vertically into hard, massively bedded siltstones. The regional 
joint system is very prominent in these rocks and the bedding planes are very distinctive. The dominant 
strike of the Passaic Formation is reported to be N50° E with the beds dipping gently to the northwest 
between 9 o and 12 o. The shale also has a prominent set of vertical fractures Ooints) striking N45 o E 
and a less prominent second set of near vertical fractures striking N75 ow. Regionally, this rock 
outcrops several miles west of the site where it exhibits more resistance to weathering and retains its 
characteristic features. 

2.8 Regional Hydrogeologic Conditions 
The Passaic and Lockatong Formations form the widespread Brunswick aquifer which conducts water in 
the region eastward to discharge to the Arthur Kill. Groundwater is found predominantly in the fracture 
planes within this rock and flow is directionally controlled by the fracture orientation. Permeability and 
storage are also controlled by fractures in the mudstone and siltstone facies though not necessarily to 
the same degree in the sandstone facies (Michalski, 1996). Hydraulic conductivities in the Brunswick 
Aquifer have been found to range from 6.9 x 10-7 cmjsec to 7.6 x 10-3 em/sec (New Jersey Geologica I 
Survey, 2004; Michalski, eta/., 1992). 

2.8.1 Groundwater Use 

Due to the proximity of the Arthur Kill and other tidal waters to Linden, groundwater within this region, 
including the Passaic bedrock aquifer(s}, is typically saline (Anderson, 1968). Since this water exceeds 
the New Jersey Safe Drinking Standards for naturally occurring salinity, the area is unsuitable for public 
water supply wells. 

[ Brown1110CaldweU] 
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Regionally, brackish groundwater concentrations tend to diminish gradually with increasing distance 
from the source waters. Further inland from the Arthur Kill and within five miles of the site, the Passaic 
formation is extensively developed as the primary water supply source. The depths of these wells range 
from 75 to 570 feet and yield volumes of water between 100 and 400 gallons per minute (see 
Table 2-9). Locally occurring unconsolidated aquifers have also been tapped for water supply within this 
region. Relatively fewer in number, these aquifer(s) serve as the primary public water source for the 
Rahway area. Also, some shallow supply wells screened in the Quaternary sand and gravel, and yielding 
up to 300 gallons of water per minute, are used as a source of industrial waters. 

Six (6) public community water supply wells (Figure 2-26), all upgradient of the site, are located within a 
four to five (4 to 5) mile radius of the site. As shown in Table 2-9, the depths of these wells typically 
range from 200 to 500 feet bgs. The pumping rates for these wells are not known but the capacity for 
wells range from 200 to 450 gallons per minute (gpm). Each of these wells is owned and operated by 
the New Jersey American Water and are located approximately four miles to the northwest and 
upgradient of the Arthur Kill. New Jersey American Water is the primary supplier of potable water to the 
Linden, New Jersey area. At the site, all potable water is provided by the New Jersey American Water. 

2.8.2 Groundwater Classification 
The "default" groundwater quality classification in New Jersey is Class II-A unless otherwise classified as 
Classes I, 11-B or Ill. Per NJ.A.C. 7:9C-1.5(e)1, "The primary designated use for Class II-A ground water 
shall be potable water and conversion (through conventional water supply treatment, mixing or other 
similar technique) to potable water." Therefore, most groundwater in New Jersey is regulated for 
potential potable supply." 

Notwithstanding the Class II-A classification, there are specific areas in the region and at the site in 
which groundwater is not suitable for potable uses. Some of these have been formally reclassified to 
Class 111-B pursuant to N.J.A.C. 7:9C-1.5(f)4 in recognition of the naturally-occurring saline condition of 
the groundwater. Other areas that would not meet the Class 111-B reclassification requirements 
nevertheless are unlikely to be developed for potable water supply given other regulatory constraints. 
These conditions are described as follows: 

Overburden Water-Bearing Zone 

While naturally-occurring saline conditions are observed in areas of the overburden water-bearing zone 
in very close proximity to tidal surface water bodies, the areal distribution of this condition is insufficient 
for the reclassification of the entire zone at the LCP site. However, at least two (2) separate New Jersey 
regulations would prevent the overburden water-bearing zone from ever being used at the site as a 
potable or non-potable water supply through the installation of Category 1 or 2 wells3. 
N.J.A.C. 7:90 (Well Construction and Maintenance; Sealing of Abandoned Wells) states that for potable 
water supplies installed in unconsolidated formations: 

"All well casing shall be no less than four inches in diameter and no less than 50 feet in 
depth" (N.J.A.C. 7:9D-2.3(a)3i.); and "All wells shall have a minimum length of 50 feet of 
grout seal extending from the top of the gravel pack or top of the well screen to grade." 
(N.J.A.C. 7:9D-2.3(a)3iii.) 

3 Per N.J.A.C. 7:90·2.1, category 1 Potable Water Supply Wells are defined as "domestic, non-public, public community supply, 
and public non-<:ommunity wells" and category 2 Non-Potable Water Supply Wells are defined as "fire protection, irrigation, test, 
industrial, livestock, open loop geothermal and injection or recharge wells." 
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By application of this regulatory restriction, a water supply well can never be installed within the 
overburden water-bearing zone at the site since it is required to be entirely sealed off by impermeable 
casing material. Geologic information presented in Section 5.1 reveals that the depth to the bedrock 
beneath the site typically ranges between 35 and 50 feet below ground surface. This depth is short of 
the minimum 50 foot casing and grout requirement specified in N.J.A.C. 7:9D such that it would be 
physically impossible to install a well in the overburden without violating the 50-foot casing requirement. 
In addition to this well construction restriction, N.J.A.C. 7. 7E (Coastal Zone Management) restricts 
groundwater use in areas where coastal resources could be negatively impacted by pumping. With 
regard to groundwater use, this particular regulation states: 

"Coastal development shall demonstrate, to the maximum extent practicable, that the 
anticipated groundwater withdrawal demand of the development, alone and in 
conjunction with other groundwater diversions proposed or existing in the region, will not 
cause salinity intrusions into the groundwaters of the zone, will not degrade groundwater 
quality, will not significantly lower the water table or piezometric surface, or significantly 
decrease the base flow of adjacent water sources." (N.J.A.C. 7. 7E-8.6(b)) 

It is likely that groundwater withdrawals from the overburden water-bearing zone would cause 
substantial reduction of the water table surface that would potentially cause saltwater intrusion. Thus, 
approval for the use of overburden groundwater as a drinking water source would not be possible under 
N.J.A.C. 7.7E. 

Nevertheless, despite the actual use or potential use of the resource, the regulatory standards for 
Class II-A are the applicable standards for the overburden water bearing zone 

Bedrock Water-Bearing Zone 

The bedrock water-bearing zone at the LCP Site has formally been reclassified as Class 111-B as described 
in the document titled "Request for Class 111-B Aquifer Designation, LCP Chemicals Inc. Superfund Site 
and ISP-ESI Linden Site, Linden, New Jersey" (Brown and Caldwell, April 2008) and as approved by a 
letter from Messrs. Frank Faranca and lan R. Curtis of NJDEP dated February 27, 2009. 

The groundwater quality within the bedrock water-bearing zone was characterized through the sampling 
of monitoring wells installed and located on both the LCP site and the adjacent GAF site. The water 
quality data include the results from chloride and total dissolved solids (TDS) analyses in addition to 
numerous other analytical parameters. Chloride and TDS are the two parameters specified in 
N.J.A.C. 7:9C as the parameters used to establish Class 111-B classification. N.J.A.C. 7:9C states that: 

"Class 111-B ground water consists of all geologic formations or units which contain ground 
water having natural concentrations or regional concentrations (through the action of 
salt-water intrusion) exceeding 3,000 mg,/1 Chloride or 5,000 mg,/1 Total Dissolved Solids, 
or where the natural quality of ground water is otherwise not suitable for conversion to 
potable uses." 

The chloride and TDS results for the LCP and GAF sites exceeded the Class 111-B criterion of 3,000 mg,/L 
for chloride and the 5,000 mg,/L criterion for TDS for all tested bedrock wells on the LCP site. These 
data demonstrated that the groundwater quality conditions in the bedrock water-bearing zone are 
impacted as a result of naturally-occurring, salt water intrusion from the nearby tidally influenced surface 
water bodies. 
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2.9 Ecologic Conditions 
No endangered, threatened, or rare (ETR) species or significant ecological communities have been found 
within the LCP site's boundaries, nor are there any records at NJDEP of rare wildlife or plant species or 
ecological communities within the site (NJDEP has reported that foraging habitat for several threatened 
bird species lies within% mile of the site [black- and yellow-crowned night herons and colonial water 
birds], but none of these species have actually been observed). Similarly, NYSDEC indicated that two 
endangered bird species are located within% of the site {yellow-crowned night heron and pied-billed 
grebe). South Branch Creek represents low-grade habitat for these species and nesting on site is 
therefore not expected. There is also no suitable habitat in the site area for the two species listed for 
Union County on the Federal Comprehensive List of Endangered and Threatened species provided on the 
USFWS's website (one turtle, one bat). 

Overall, the flora and fauna found on the site are species typically found in heavily industrialized areas 
within intertidal marsh ecosystems. Vegetative species found within the site are very common to highly 
disturbed areas and possess no Federal or New Jersey State protection. Six terrestrial mammals and 
two terrestrial reptile/amphibian species have been reported. No aquatic mammals have been reported. 
South Branch Creek and the Arthur Kill are National Wetlands Inventory {NWI)-mapped wetlands. There 
are no State designated wetlands on site. A wetlands delineation was performed along South Branch 
Creek for which a Letter of Interpretation was obtained by NJDEP {Figure 5-18). The border of the 
nearest NJDEP-mapped wetland is located to the south of the site, approximately 500 feet from the 
outlet of South Branch Creek to the Arthur Kill. 

Pralls Island, located in the Arthur Kill directly opposite to the LCP site off the shoreline of Staten Island, 
contains areas of New York State Department of Environmental Conservation-mapped Tidal Wetlands. 
Classified tidal wetlands include areas identified as Intertidal Marsh, High Marsh, and Formerly 
Connected. The locations of these wetlands are presented in Figure 2-27. Please refer to the Habitat 
Assessment report (Appendix F) for additional details. 

2.10 Regional Studies 
As stated previously, most of the region was highly industrial and consists of land that has been created 
through the filling of tidal wetlands. The Arthur Kill is a large navigable, tidal straight that is tidally 
influenced from the New York Harbor and the Atlantic Ocean. Likewise, the Rahway River to the south is 
a tidally influenced tributary of the Arthur Kill traveling through an industrial area. Background 
contaminant conditions and contributions to the sediments from many sources are widespread. There 
are numerous NJDEP-contaminated sites in the region, in addition to the LCP site, many of which have 
the highest remedial level designations of "C3" and "D," indicating high levels of multiple contaminants 
that may be impacting surface and groundwater. Additionally, there are a number of sites within the 
Newark Bay complex with extremely high mercury levels that may influence levels in Arthur Kill {NJDEP 
2001). In addition, the New Jersey Turnpike, completed in 1954, crosses Piles Creek west of the GAF 
site. The Turnpike is a regional source of contaminants typical of road runoff, such as heavy metals 
(particularly lead), BOD/COD, nutrients, oil and grease, PAHs, pesticides, herbicides, and PCBs, as well 
as of contaminants released through spills and accidents on the roadways. 

Numerous studies have addressed specific contaminants and their fate and transport in the New York/ 
New Jersey Harbor system. Many of these are catalogued and distributed by several regional 
organizations. Key data from these organization's databases are presented on Figures 2-28 through 
2-30. Additional information regarding the regional studies is described below. 

I Brown AND Caldwell ~ 
2-25 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007043 



• 

• 

• 

Section 2 Remedial Investigation Report 

2.10.1Contamination Assessment & Reduction Project (CARP) 

Contamination Assessment & Reduction Project (CARP) is a coalition of harbor partners from federal, 
state and non-governmental branches, headed up by the New York State Department of Environmental 
Conservation (NYSDEC). The purpose of the project is to find solutions for the harbor's dredged 
materials. Its main objectives are identifying and quantifying the sources of contamination, establishing 
baseline levels of contaminants of concern in the water, sediment and fish tissue, and predicting future 
conditions (CARP, 2008). 

CARP uses mathematical modeling to characterize the dioxins/ furans, PAHs, pesticides, and metals 
present in the harbor system. Their models include point and non-point source loading inputs, estuarine 
hydrodynamics and sediment transport, contaminant fate and transport, bioaccumulation and toxicity 
(CARP, 2008). The results used for these models are stored in a database. The database not only 
stores CARP data but also a range of other data sources, including the EPA's REMAP project. 

The EPA's Regional Environmental Monitoring and Assessment Program, otherwise known as REMAP, is 
a regional study, which obtains information on the New York/ New Jersey Harbor. It was created to 
"answer ecological questions on a regional scale" (EPA, 2007). The projeCt obtains sediment, water and 
benthic samples. These results can be found in the CARP database along with several other projects. 

In Figures 2-28 and 2-29 CARP's results for mercury and dioxin in the estuary sediment have been 
plotted. Each figure shows a large number of samples collected in the Lower Passaic region due to its 
industrial nature, which is a useful comparison for the LCP region. 

2.10.2National Oceanic and Atmospheric Administration (NOAA) 

National Status and Trends Program run by the National Oceanic and Atmospheric Administration (NOAA) 
also monitors the Hudson-Raritan Estuary. The concentrations of contaminants and the biological 
responses to said contaminants in this area have been compared to other sites around the United 
States. This study specifically targets point and non-point sources and characterizes the contaminants 
of concern for each. 

The NOAA study was used to determine the current status of the NY/NJ Harbor estuary system. Their 
samples were taken north of the LCP site, mostly in the Newark Bay and in the lower Passaic River, 
Figure 2-28 through 2-30. These results were then compared with the CARP data and the LCP data. 

2.10.301d Place Creek 

Old Place Creek was selected to serve as a reference stream. Old Place Creek is a tid a I creek consisting 
of salt marshes and an adjacent successional southern hardwood forest, and is located in Staten Island, 
New York, on the eastern side of the Arthur Kill (Figure 2-21). The area is located immediately north of 
the Goethals's Bridge and is surrounded by heavy industrial development. This creek is similar in many 
respects to SBC, including the width and depth, and provides a tool for evaluation of SBC and other 
regional data. 

Samples of sediment, surface water, and biota were collected in Old Place Creek by BC on behalf of 
ISP-ESI contemporaneously with the Phase II Rl in fall2008. The purpose of this effort was to 
characterize regional background conditions. Samples were analyzed for TCL/TAL analytes as well as 
total and methyl mercury, and Dioxins;Furans. The results of the study of Old Place Creek are presented 
in Appendix M. 
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Nature and Extent of Contamination 
A comprehensive characterization of the nature and extent of contamination in site media was 
performed through the Rl field investigation. The field investigation was performed in two phases from 
2001 to 2008 with an additional investigation of the Off-Site Ditches conducted in August 2011. 

The Rl field investigation included the collection of samples from soil, soil vapor, groundwater, surface 
water sediment, and biota as described in Section 3.4. The collected samples were submitted for 
laboratory analysis as described in Section 3.7. This included analyses for the Target Compound List 
(TCL) organic constituents plus Tentatively Identified Compounds (TICs), TargetAnalyte List (TAL) 
inorganic constituents, and hexavalent chromium. Select samples and media were analyzed for 
additional parameters including PCDDs/PCDFs, methyl mercury, and mercury species, and total organic 
carbon. Certain media such as biota were subjected to special limited analyses, e.g., co-planar PCBs 
and speciated arsenic. The specific laboratory analyses are described in detail in Section 3. 7. 

The distribution and character of the chemical contamination is presented for each site medium in the 
subsections that follow. When describing specific concentration values, the text uses "ND" to indicate 
that the constituent was not detected. The descriptions are supported by various data tables and 
figures. The figures include numerous constituent distribution maps that were developed using the 
geographical information system (GIS) as described in Section 4.4. The concentration legends for each 
medium are referenced to various promulgated standards or other relevant criteria, as applicable. The 
data reported on the tables and maps are reported to three (3) significant figures. 

For ease of reference, the discussions below have been addressed by medium and contaminant class. 
Section 6.9 provides a site-wide summary of the nature and extent of contamination. Further integration 
of the data into the Conceptua I Site Model is provided in Section 7 .4. 

6.1 Soil 
Soil samples were collected during Phases I and II through the full thickness of the overburden soils that 
underlie the site, including a large number of surficial (0-2 ft) soil samples. The soil samples were 
obtained as surficial grab samples, shallow direct-push borings, deep borings by hollow-stem auger and 
fluid rotary drilling and horizontal borings. 

The New Jersey Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) are used as 
benchmarks for the characterization and relative distribution of chemical constituents within surficial 
and subsurface soils. The NRDCSRS are promulgated remediation standards [N.J.A.C. 7:26D] that are 
based on theoretical exposures via accidental human ingestion, dermal contact, and/or inhalation of 
soils. The NRDCSRS represent concentrations below which NJDEP would not have concern about 
incidental human contact. The unsaturated zone soil data are also compared to default Impact to 
Ground Water Soil Screening Levels. These are not standards, but default guidance values intended to 
be used "where no site specific information is available." Since there are ample available groundwater 
quality data for the Site, these screening levels are simply presented for reference. 

Soil quality maps include data from both Phase I and Phase II and are separated into the four (4) depth 
ranges that reflect the three (3) distinct lithologies found on the site: surficial soil (0- 2 feet), deep 
anthropogenic fill(> 2 feet), tidal marsh deposits, and glacial till. In situations in which there are 
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multiple samples within a single lithology (e.g., deep fill) the sample with the highest constituent is 
displayed. The "low marsh" soils may, in part, represent the geologic surface exposure or "outcrop" of 
the tidal marsh deposits along South Branch Creek and are included on the constituent maps of the tidal 
marsh deposits. However, the low marsh soils are also separately described in Section 6.2. 

The constituents, for which soil quality maps were prepared, were selected on the basis of the relative 
frequency of exceedances of their respective NRDCSRS and relevance as contaminants of concern as 
related to the site. Descriptive statistics for soil are presented in Tables 6-1a through 6-1d and the 
exceedances of the NRDCSRS are presented in Tables 6-2a through 6-2d, broken into the distinct layers 
as described above. 

6.1.1 Mercury 

Total Mercury 

In the surficial fill soils, the total mercury concentrations ranged from non-detect to 7,870 mg/kg, with 
approximately 57 percent of these detections exceeding the NJ NRDCSRS of 65 mg/kg. The 
exceedances of the NJ NRDCSRS are presented in Table 6-2a and Figure 6-1a. 

Aside from recent surficial sampling performed in May 2008, laboratory samples were not submitted for 
mercury analysis when samples contained visible elemental mercury. The elemental mercury was 
generally observed as a very fine spherical particles. Larger masses of elemental mercury have 
infrequently been observed on the ground surface in the vicinity of the production area in and horizontal 
borehole samples collected beneath the mercury cell buildings. 

Elemental mercury was visually observed in 31 sample locations within the site, as presented in 
Table 6-3 and shown on Figures 6-1a through 6-1d. Six (6) of these sampling locations contained 
elemental mercury in the surficial fill only, including DC-SS19, 5K-B4, 5K-B5, 231-B5, SS-08-09, and SS-
08-10. At four (4) of these sampling locations, including 5K-B3, 231-B4, 231-B6, and 231-B8, 
elemental mercury was present in both the surficial and deep fill, as depicted on Figures 6-1a and 6-1b. 
Surficial samples collected in May 2008 revealed that the highest relative concentration of elemental 
mercury compared to total mercury, 15%, can be found between Building 231 and immediately west of 
Building 240 in sample SS-08-07, as presented in Table 6-4. The visual occurrence of elemental 
mercury and the laboratory results for total mercury in borehole samples demonstrate decreasing 
mercury concentrations with depth. Moreover, mercury pooling at the ground surface has frequently 
been observed at the LCP site in apparent response to rainfall events, likely as a result of capillary action 
as soil pores become saturated with water (see Section 7.1.4). These observations suggest that 
downward migration of elemental mercury through the overburden material as a result of its density 
does not appear to be a primary transport mechanism at the LCP site. There is some deeper observed 
elemental mercury in the vicinity of the production buildings, as presented in Figures 6-1a through 6-1d, 
which may be attributed to downward migration along building pilings that penetrate the overburden 
strata. 

Total mercury concentrations in the deep fill, ranged from 0.063 to 2,110 mg/kg. Approximately 
27 percent of the mercury detections exceeded the NJ NRDCSRS at depths ranging up to 14 feet, as 
depicted on Figure 6-1b. Of particular note was the presence of visible, elemental mercury observed in 
samples collected from the horizontal borings within the deep fill located beneath Buildings No. 230 and 
240. 

Total mercury concentrations tended to be lower in the naturally occurring soil units that underlie the 
anthropogenic fill, including the tidal marsh deposits and the glacial till. In fact, only five out of 28 tested 
samples of the tidal marsh deposits exceeded the NJ NRDCSRS of 65 mg/kg. It should be noted, 
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however, that four (4) of the tidal marsh soils contained visible elemental mercury and were not analyzed 
(Table 6-3 and Figure 6-1c). These samples were collected from boring MW-250, located along the 
probable alignment of the former South Branch Creek channel (see Section 2.6.1), and adjacent to 
Building No. 231 and the former 500K tank. 

The tested borehole samples collected from the glacial till did not exceed the NJ NROCSRS for total 
mercury, including the samples collected beneath the production buildings from the horizontal borings. 
Notable exceptions, however, included two of the glacial till samples collected from horizontal borings 
beneath Buildings No. 240 that contained visible, elemental mercury (Table 6-3 and Figure 6-1d). These 
findings would suggest that mercury is normally attenuated at depth within the glacial till but may be 
subject to sporadic downward vertical migration along features such as building piles or fractures in the 
till. 

Mercury Speciation 

Six surficial soil samples were selected for analysis by a selective sequential extraction method after 
Bloom, eta/., 2003. Additional information regarding mercury sequestial extraction is found in the 
Human Health Risk Assessment (Appendix 0). This is a five-step sequence of extractions that was 
established to separate various groups of mercury compounds into "biogeochemically" distinct 
categories. Accordingly, the method provides direct information regarding the relative mobility of the 
various mercury species and is comprised of the following extracts: 

F1- Water soluble Hg 

F2 - "Stomach acid" soluble 

F3 - organo-chelated Hg 

F4- elemental Hg and other Hg species 

F5- mercuric sulfide (cinnabar) 

The results of the sequential mercury testing are presented on Table 6-5. The data revealed that 
mercury in the tested surficial soils was present primarily in insoluble forms including elemental 
(metallic) mercury and mercury sulfide (cinnabar). Mercury speciation testing revealed some variability 
in the speciation profile of mercury in fill. In five of the six samples tested (230-B-101-0-1, OSP-101-0-1, 
231-102-0-1, LP-102-0-1, and BSL-101-0-1; see Table 6-5), more than half of the mercury extracted in 
the later fractions (F4 and F5), indicating low mobility potential. In one sample, however (231-101-0-1), 
just over half the mercury extracted in the F3 fraction (potassium hydroxide, targeted to elute organo
metallic complexes, which can be more mobile than the later-extracting forms). However, the 
groundwater data clearly support the conclusion that mercury is not mobile. There are wells near 
sample 231-101-01 that contain only traces of dissolved mercury in the overburden (less than 0.5 !Jg/L; 
MW-26S) and no detectable mercury in the bedrock groundwater (MW-250). Thus while the exact form 
of mercury appears to vary somewhat by location, the data overall indicate that the mercury present in 
these samples is not migrating vertically or partitioning into the aqueous phase. 

TCLP Mercury 

An evaluation of the leachability of mercury from highly contaminated soils was performed as a 
supplemental study in May 2008. This assessment involved the collection of four (4) surficial soil 
samples that contained visible elemental mercury. Each sample was subjected to testing for both total 
mercury and TCLP mercury. TCLP testing involves the recirculation of water at a 20:11iquid-to-solid ratio 
under specific, prescribed conditions (e.g., pH, temperature, time) and then measuring the resultant 
concentration in the leachate. 
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The results of the TCLP testing are presented in Table 6-6. The ratio of the TCLP mercury to the total 
mercury is also presented on the table. These data indicate that only a very small fraction of the 
available mercury in the tested samples was leached from the samples. The proportion of leached 
mercury ranged from 0.01 to 1.89 percent, with an average value of approximately 0.5 percent. 
Furthermore, only two of the four samples exceeded the TCLP criterion of 0.2 mg/1. This means that 
even some samples containing visible elemental mercury would not be characterized as hazardous 
waste on the basis of TCLP testing. 

Summary of Mercury In Soli 

Elevated levels of mercury were found in the anthropogenic fill soils throughout nearly the entire site. 
The highest concentrations are found around the former production area near Buildings No. 230 and 
240, including below the buildings, around which visible elemental mercury was also observed. 
Substantial attenuation of mercury was observed in the underlying natural soils, including the tidal 
marsh deposits and the glacial till. With the exception of two samples beneath Building No. 240, none of 
the glacial till samples exceeded the applicable standards. 

In addition to mercury detected in analytical samples, there have been observations of visible elemental 
mercury on the ground surface and in soil borings. Observations of visible elemental mercury on the 
ground surface appear to coincide with rainfall events, suggesting the movement of mercury through 
pore spaces in surficial soils is due to capillary action, or with mechanical disturbance (e.g., excavation) 
of surficial soil. Visible elemental mercury found in soil borings have been primarily found in the fill 
material; however, limited instances have been observed in the tidal marsh deposits and glacial till in 
areas where building pilings penetrate the fill material. 

Mercury speciation testing revealed that most of the total mercury was present in relatively insoluble 
forms including mercury sulfide and elemental mercury. The insolubility of the mercury in soil indicates 
that it is relatively immobile in the subsurface . 

Mechanisms that could affect mercury in soils and alter environmental mobility, such as volatilization, 
are discussed in Section 7. 

6.1.2 Arsenic and Other Metals 

Arsenic 

Arsenic concentrations in the surficial fill ranged from ND to 335 mg/kg, with a NJ NRDCSRS 
exceedance frequency of approximately 19 percent. The arsenic concentrations in surficial fill are 
presented on Figure 6-2a. While arsenic exceedances are widely distributed across the site, relatively 
few exceedances are observed within the former LCP production area. The greatest density of arsenic 
exceedances and the highest arsenic concentrations in soil were found in the western portion of the site 
in the former Linde Division leasehold. 

The deep fill revealed arsenic concentrations that ranged from ND to 775 mg/kg, with approximately 
36 percent of these exceeding the NJ NRDCSRS of 19 mg/kg. The NJ NRDCSRS exceedances in the 
deep fill ranged up to 16 feet in depth and were widely distributed across the site, as shown on 
Figure 6-2b. As with the surficial soil, the highest arsenic concentrations were located in the former 
Linde Division leasehold which is, in fact, higher than the concentrations in the surficial soil. 
Furthermore, arsenic is not specifically related to the chlor-alkali process. The headwater of South 
Branch Creek (the "Transect A Area") has historically received drainage from other sources, as discussed 
in Section 2.6.1. This included comingled wastewater and stormwater from the LCP and GAF sites. In 
addition, ditches located parallel to both sides of the railroad track conveyed surface drainage from the 
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north that originated on the GAF and duPont sites. Both the GAF and duPont sites were known to have 
used arsenic. The arsenic present in South Branch Creek, which is heavily concentrated in the 
Transect A area, greatly exceeds the concentrations found in LCP site soils, further suggesting an off-site 
source(s). 

As with the surficial soil, the highest arsenic concentrations in the deep fill were located in the former 
Linde Division leasehold where concentrations were higher than in the surficial soil. Furthermore, 
arsenic is not specifically related to the chlor-alkali process. There is no history of arsenic use at the 
Linde Division, although arsenic presence may be related to the placement of anthropogenic fill in 
preparation for the construction of a Central Railroad Company of New Jersey railroad yard prior to 1940 
(see Section 2.1.1). 

Arsenic was detected in all but one of the tidal marsh deposit samples at concentrations ranging from 
ND to 437 mg/kg. Approximately 35 percent of the samples exceeded the NJ NRDCSRS of 19 mg/kg 
(Figure 6-2c). The highest levels of arsenic in subsurface tidal marsh soils occur in the area of the 
former Linde Division leasehold. 

Arsenic was ND in more than half of the tested glacial till samples. No exceedances of the NJ NRDCSRS 
for arsenic were observed in the glacial till (Figure 6-2d). 

Other Metals 

A relatively small number of exceedances of the NJ NRDCSRS were observed for other metals, including 
cadmium, cobalt, lead, and zinc as presented on Tables 6-2a through 6-2d. These higher concentrations 
were primarily observed in the anthropogenic fill. Many of the soil samples that exceeded the 
NJ NRDCSRS for lead were detected within a small well defined area of the Linde Division leasehold. 
Barium was used in the brine sludge process, where it entered the process as barium sulfate and was 
converted to barium chloride. Barium's presence is therefore site related. However, barium was not 
detected above the NRDCSRS in any of the 91 surficial soils samples analyzed and is therefore not a key 
site COC. Each metal was substantially attenuated at depth in all areas ofthe site. There were no 
exceedances of other metals in the underlying glacial till. 

Arsenic and Other Metals Summary In Soli 

The ubiquitous presence of arsenic and various other metals in areas with no production history, their 
distribution within the anthropogenic fill without a decreasing concentration gradient, and the absence of 
an association with the known sources of contamination lead to the conclusion that the occurrences of 
arsenic and other metals are not associated with site operations; rather they are associated with the 
presence of anthropogenic fill materials and off-site sources. 

This point is made simply to illustrate the prevalence of these metals in anthropogenic fill not as a result 
of site-specific manufacturing processes. These exceedances were largely related to the elevated levels 
of arsenic and several other metals, including lead, that were observed in the anthropogenic fill 
predominantly in the former Linde Division leasehold area. 

Concentrations of arsenic and other metals in the underlying natural soils were substantially attenuated 
with respect to the anthropogenic fill. In fact, relatively few metals exceedances were observed in the 
tidal marsh deposits. Furthermore, nearly all of the exceedances of arsenic and other metals in the tidal 
marsh deposits occur within the western portion of the site. This distribution differs from that of 
mercury, which was concentrated in the former chlor-alkali facility production areas. 

No exceedances of arsenic or metals, including mercury, were observed within the glacial till. 
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6.1.3 PCBs 

Polychlorinated biphenyls, or PCBs, are a class of organic compounds with 1 to 10 chlorine atoms 
attached to biphenyl. Theoretically, 209 separate PCB congeners can exist, although only about 130 
congeners typically occur in commercial PCB mixtures. Commercial PCBs are referred by their trade 
name "Aroclor," mixtures that usually contain 50 or more PCB congeners. PCB Aroclors were analyzed 
for in each of the soil samples. 

Aroclor 1254 was the predominant PCB mixture detected within site soils, with Aroclor 1260 occurring 
less frequently. No other PCB Aroclors were detected on the site. The spatial distribution of the sum of 
Aroclor 1254 and 1260 is depicted for each of the four (4) depth intervals on Figures 6-3a through 6-3d. 
Total PCB concentrations (sum of each of the seven individual Aroclors) were compared to the NJ 
NRDCSRS for total PCBs of 1 mg/kg. As shown on Figure 6-3a, numerous exceedances of the NJ 
criterion were observed in surficial soil, particularly around the former LCP production area. While 21 
percent of the surficial soil samples exceeded the NJ NRDCSRS, the total PCB concentrations were 
relatively low compared with other regulatory limits. Only one sample in the surficial soil (230-B4), 
located east of Building 230 in the former rectifier area, exceeds the USEPA Toxic Substances Control 
Act (TSCA) criterion of 25 mg/kg for soil decontamination in restricted access (industrial) areas per the 
PCB Rule [40 CFR Part 761.125]. 

PCBs were undetected (ND) in% of the tested deep fill samples. Total PCB concentrations in the deep 
fill ranged from ND to 43.2 mg/kg. In the deep fill interval, total PCB concentrations exceeded the 1 
mg/kg NJ NRDCSRS in 9 percent of the samples. The 25 mg/kg USEPA criterion was only exceeded, 
however, in one sample (Aroclor 1254 in 231-B6, located at the southwest corner of Building 231). 
There were no exceedances of the 1 mg/kg NJ NRDCSRS criterion in samples collected from the tidal 
marsh deposits or the glacial till. 

Aroclor 1254 and Aroclor 1260 were the primary commercial mixtures that were used in electrical 
equipment in the US around 1950 (Fiedler, 1997). PCBs are not directly related to the chlor-alkali 
process. It is likely, however, that electrical equipment used at the site was the source of these PCBs in 
soil given the distribution of PCBs in the surficial soils around the production area. The data suggest, 
however, that likely PCB spills from electrical equipment were relatively modest given the relatively low 
concentrations and the fact that they have not penetrated to any substantial degree in subsurface soils. 

6.1.4 Polychlorinated Naphthalenes 

Polychlorinated naphthalenes (PCNs) are a group of halogenated compounds that are considered to be 
"dioxin like". They consist of two fused benzene rings, or naphthalene, with one to ten chlorine atoms 
attached. Commercially available PCNs are mixtures of 75 chlorinated naphthalene congeners and 
byproducts. 

It is possible that the detected PCNs at the site may be related to reactions between the chlorine and the 
graphite anodes. However, the PCNs present in site soils include only the mono, di-, and tri-chlorinated 
congeners as presented on Table 6-7. The more toxicologically significant higher chlorinated congeners 
(penta through hepta) that are of concern at other chlor-alkali sites are not detected at the LCP site. The 
higher chlorine group congeners would have been detected on the TIC scan if they were present. The 
analytical laboratory took specific steps to run the GC/MS for sufficient time to allow the higher-chlorine 
PCNs to elute. The total PCN concentrations ranged from 0.007 mg/kg to 76.8 mg/kg in the surficial fill 
and 0.012 mg/kg to 19.2 mg/kg in the deep fill. Although low levels of PCNs were also detected in 
several tidal marsh deposits and glacial till samples, the concentrations were considerably lower than 
detected in shallower soils. 
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6.1.5 Polycyclic Aromatic Hydrocarbons 

Polycyclic Aromatic Hydrocarbons (PAHs) are a class of compounds comprised of fused aromatic rings in 
a variety of structural configurations. PAHs can be formed as products of the incomplete combustion of 
organic materials and are present in considerable quantities in fossil fuels, including coal, fuel oil, and 
diesel fuel. Sources of PAHs in soil include emissions from power plants and domestic heating systems 
that burn oil, coal or wood, gasoline and diesel engine emissions, emissions from waste incineration 
facilities, and various industrial activities. Accordingly, fill containing combustion residues often contains 
considerable levels of PAHs. Table 6-8a through -8d and Figures 6-5a through 6-5d presents the sum of 
the 18 TCL PAHs analyzed in site soils. 

PAHs are hydrophobic compounds, and their persistence in the environment is due in large part to their 
low water solubilities and resistance to biodegradation. Higher-molecular weight PAHs exhibit a greater 
environmental persistence than lower-molecular weight PAHs due to an increase in hydrophobicity and 
an increasing resistance to biodegradation as the molecular size of the PAHs increases (up to four or five 
fused benzene rings). The higher-molecular weight PAHs are more commonly associated with coal or 
coal by products, including bottom and fly ash, whereas the lower-molecular weight PAHs are more 
closely associated with petroleum products (see table below). 

Low-molecular weight PAHs High-molecular weight PAHs 

(2- and 3-ring structUies) (4-, 5-, and 6-nngs) 

Acenaphthene Benz[a]anthracene 

Acenaphthylene Benzo[a]pyrene 

Anthracene Benzo[b )fluoranthene 

Auorene Benzo[ghi]perylene 
Naphthalene Benzo[k]fluoranthene 

2-Methylnaphthalene Chrysene 

2-Chloronaphthalene Dibenz[a,h]anthracene 

Phenanthrene Fluoranthene 

lndeno[1,2,3-cd]pyrene 

Pyrene 

The high-molecular weight PAHs were frequently detected in the soils and occur across the entire site, 
including areas with no production history. The frequency of detection in the deep fill (> 2ft) for these 
constituents ranged from 7 percent (dibenzo(a,h)anthracene) to 74 percent (fluoranthene). The NJ 
NRDCSRS were infrequently exceeded by the high-molecular weight compounds. 

The low-molecular weight PAHs were also detected frequently and occur across the entire site, including 
areas with no production history. The range for this group of PAHs in the deep fill(> 2ft) was from a low 
of 6 percent detections (acenaphthylene) to a high of 68 percent (phenanthrene). The NJ NRDCSRS for 
the low-molecular weight PAHs were not exceeded. 

These observations lead to the conclusion that the PAHs are primarily associated with anthropogenic fill 
materials and are not the result of site operations. 

Carcinogenic PAHs 

Eight (8) specific, high-molecular weight PAHs are designated by USEPA as possible human carcinogens. 
Benzo(a)pyrene (B(a)P) is the most completely studied of the possibly carcinogenic PAHs (cPAHs) and 
exhibits the highest relative toxicity. Toxic Equivalency Factors (TEFs) are assigned to these cPAHs 
relative to the carcinogenic potency factor of B(a)P by USEPA (1993) based on the risk of oral exposure, 

I BrownANoCaldwell I 
6-7 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007086 



• 

• 

• 

Section 6 Remedial Investigation Report 

as presented in Table 6-9. The TEFs are used to develop a Toxicity Equivalency Quotient (TEQ) which is 
the sum of the quantity of individual cPAHs respective TEF. TEQs allow the comparison of the relative 
risk of exposure in areas of contamination that vary widely in the composition and level of cPAHs. 

A summary of the resultant TEQ values is presented in Tables 6-10a through 6-10d and shown in 
Figures 6-6a through -6d and Figures 6-7a through -7d. Map pairs of cPAHs are presented for each 
depth interval. The first map in each pair presents a graphical representation of the relative 
concentration of each cPAH and lists the total cPAH concentration in the sample. The second map in 
each pair presents a graphical representation of the relative cPAH TEQ. As with the PCDDs and PCDFs 
described below, the TEQs are used here to describe the geo-spatial distribution of these compounds 
and not to represent risk. 

The figures reveal that most of the cPAHs were found in the anthropogenic fill layers. This is not 
surprising, given the likely presence of PAHs at the site as a result of anthropogenic fill placement. 
cPAHs were infrequently detected in the tidal marsh deposits, except where they were exposed as "low 
marsh" soils along South Branch Creek. The cPAHs were not detected in the underlying glacial till except 
beneath the production buildings in which they may have migrated downward along the numerous 
timber building piles. 

The cPAH data revealed that most samples contained relatively even proportions of each of the eight (8) 
cPAHs, with only a few exceptions in which a single cPAH predominates (e.g., benzo(a)anthracene in the 
surficial sample at TLS-11). 

The cPAH TEQs ranged from non-detectable to a high of 102 mg/kg. The cPAH TEQs are widely 
distributed across the entire site with no apparent pattern of distribution. The cPAH TEQ values are no 
higher in the former LCP production area than in any other area of the site. This distribution provides 
additional evidence of the presence of PAHs as a result of anthropogenic fill. 

6.1.6 PCDDs/PCDFs 

Polychlorinated dibenzo-p-furans (PCDFs) and polychlorinated dibenzo-p-dioxins (PCDDs) are groups of 
halogenated organic compounds. There are 210 possible structural congeners of PCDF and PCDD. Of 
these, 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) has been shown to be the most toxic. In 
addition, PCDF and PCDD congeners, in which the lateral 2, 3, 7, and 8 positions are occupied with 
chlorines (2,3, 7,8-substituted congeners), are acknowledged to have a higher relative toxicity than the 
other congeners (i.e., non-2,3, 7 ,8-substituted congeners). 

PCDDs and PCDFs can be formed as by-products in the manufacture of organochlorides, during the 
incineration of chlorine-containing materials, in the bleaching of paper, and from natural sources such as 
volcanoes and forest fires (Beychok, 1987). The major current and historical sources of PCDDs and 
PCDFs include coal fired utilities, municipal waste incinerators, metal smelting, diesel trucks, land 
application of sewage sludge, burning treated wood, and backyard trash burn barrels (USEPA, 2005). 

PCDFs and PCDDs in soils were tested as a part of this investigation in approximately 10 percent of the 
samples during Phase I and II. 

Seventeen (17) specific PCDDs/PCDFs have been assigned Toxic Equivalency Factor (TEFs) by the World 
Health Organization (WHO, 2005) and these have been adopted by USEPA. The TEFs are based on the 
chemical's toxicity relative to 2,3,7 ,8-TCDD, with the toxicity of 2,3,7 ,8-TCDD being equal to 1.0. The 
TEFs are used to develop a Toxicity Equivalency Quotient (TEQ) which is defined as "the sum of the 
quantity of individual PCDD/PCDF congeners multiplied by the respective TEF." TEQs allow the 
comparison of the relative risk of exposure in areas of contamination that vary widely in the composition 
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and level of PCDDs/PCDFs. The TEQs are used here to develop a single concentration expression for 
each sample for the purpose of evaluating the nature and extent of the PCDD/PCDF distribution. These 
TEQ sums are not intended to represent risk from contact with soils. A summary of the resultant TEQ 
values is presented in Table 6-11 and shown in Figures 6-4a through 6-4d. 

Very low levels of PCDDs and PCDFs were detected in each of the samples analyzed, as presented in 
Table 6-11. Each of the TEQs were less than 1.0 IJg/kg (ppb), ranging from 0.00002 to 0.885 1Jg/kg. 
The highest TEQs, which were largely driven by the PCDFs, were observed in the surficial soils, 
particularly in two samples collected immediately east of Building No. 231 (Samples No. LP-10 and 
LP-16). Substantial attenuation ofTEQ concentrations was observed with increasing depth (Figures 6-4a 
through 6-4d). 

There is some evidence as reported in the literature that PCDDs and particularly PCDFs may be present 
in the mercury sludge at chlor-alkali sites as a result of the reactions between the chlorine and the 
graphite anodes, as may be the case in Samples No. LP-10 and LP-16. This is revealed by the higher 
levels of total CDFs in these samples and the higher relative proportion of the tetra-CDFs and penta
CDFs and lower relative proportion of the octa-CDFs compared to the other site samples. 

The PCDDs are not likely to have resulted from site sources. The distribution of PCDD concentrations in 
the other surficial soils is very heterogeneous, based both on specific concentrations of the various 
congeners and on the TEQs (Figure 6-4a). This heterogenacity and widespread distribution across the 
site is not apparently related to the former production area and is likely attributed to regional 
background conditions. While some of the PCDFs in the soil appear attributable to site operations, much 
ofthe PCDFs on the site are due to background conditions, particularly in the areas distant from the 
production area. The background sources likely include atmospheric deposition on the ground surface 
as a result of the formation of PCDDs and PCDFs from the various potential sources described above. 

6.1. 7 Hexachlorobenzene 

Hexachlorobenzene (HCB) is a chlorinated hydrocarbon that was formerly used as a fungicide and is 
frequently produced as an unintended byproduct from various manufacturing processes. HCB is 
documented to have been produced as a byproduct in chlor-alkali plants through the reaction of the 
chlorine with the graphite anodes (Environment Canada, 1993). 

HCB at the site was generally detected only in the anthropogenic fill with the highest levels being found 
in the surficial fill in the area of the former production area. Accordingly, the presence and distribution of 
HCB in soils appears to be related to the chlor-alkali manufacturing process at the LCP site. 

HCB concentrations in the surficial fill ranged from ND to 1,440 mglkg, with 16 percent of these 
samples exceeding the NJ NRDCSRS of 1 mglkg for HCB. The exceedances occurred near Building 250, 
east of the tank car reconditioning shed, west of Building 240 along the former alignment of South 
Branch Creek, west of the sodium hydroxide tanks, near the bullet tanks, around Building 231, near the 
closed RCRA unit, and in the western area of the site away from the process areas. The distribution of 
HCB in surficial fill is presented on Figure 6-8a. 

In the deep fill, HCB concentrations ranged from ND to 44 mglkg. The NJ NRDCSRS exceedance 
frequency for hexachlorobenzene was 4 percent, with exceedances occurring near the "Ditch Bridge 
Area" along former South Branch Creek area located east of the electrical switchyard and by 
Building 231, as presented on Figure 6-8b. 

HCB exceedances of the NJ NRDCSCC were not observed in either the tidal marsh deposits or the glacial 
till (Figures 6-8c and 6-8d). 
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6.1.8 Other Organic Compounds 

A number of other organic compounds revealed infrequent exceedances of their respective NJ 
NRDCSRS. Only benzene (presented in Figures 6-9a through 6-9c), hexachlorobenzene, methylene 
chloride and hexachlorobutadiene exceeded the criteria in greater than 1 percent of samples in any 
depth interval. 

Chlorobenzene 

Chlorobenzene is a VOC that is not generally related to chlor-alkali manufacturing but was detected 
within the soils, albeit at concentrations less than the NJ NRDCSRS of 7,400 mg/kg. Chlorobenzene was 
used in manufacturing operations at the adjacent GAF and NOPCO chemical manufacturing sites. 
However, chlorobenzene in soils is not at sufficiently elevated concentrations to explain its presence in 
overburden groundwater. While not widely distributed across the site, chlorobenzene was detected in 
the deep fill in MW-24S at the Ditch Bridge Area along the former alignment of South Branch Creek and 
immediately south of Building 231 (Figures 6-10a and 6-10b). These locations are along the historic 
alignment of drainage from the GAF site, as discussed in Section 2.6.1. Furthermore, chlorobenzene 
was detected in the subsurface tidal marsh deposits south of Building 231 and in the surficial low marsh 
soils along South Branch Creek including near well MW-6S (Figure 6-10c). 

BTEX 
The presence of benzene in the soil appears to be related in many cases to "BTEX" constituents that 
include benzene, toluene, ethylbenzene, and xylenes, as summarized on Table 6-12a through 6-12d The 
toluene, ethylbenzene, and xylenes, however, do not exceed the respective NJ NRDCSCC values. The 
BTEX is present primarily in anthropogenic fill soils and is likely due to spills of fuel or oil on the ground 
or was present in the fill prior to placement. 

Miscellaneous Organic Compounds 

Several other organic compounds exceeded their respective NJ NRDCSCC primarily in the anthropogenic 
fill. These exceedances were primarily observed south of Building 231 and include benzene . 
(Figures 6-9a to Figure 6-9c), hexachlorobutadiene, and tetrachloroethene. Methylene chloride had four 
exceedances of its criterion, including three near the "Ditch Bridge Area" along the former adjacent 
South Branch Creek and one north of Building 231. These other organic compounds are not known to 
be related to manufacturing operations at the site. Some of these other organic compounds were widely 
used in manufacturing processes at the adjacent GAF site which may be the source within the. 
anthropogenic fill. 

Residual Organic Saturation 

Visual identification of possible residual saturation of unidentified organic liquids were made in a 
number of soil samples, as listed on Table 6-13, as were generally characterized by the presence of oily 
material smudge. This material is not widely distributed across the site. The soil laboratory analysis 
data yields no additional information regarding this material. In addition, no free phase liquids were 
observed in monitoring wells. 

6.1.9 Tank Contents Sample 

As part of the tank assessment, a single sample of the contents of the 150,000 gallon brine tank was 
taken as part of the Phase II field investigation. The results of this sample are presented in Table 6-14. 
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6.2 Low Marsh Soil 
The "low marsh" soil represents narrow bands of soil located along the margins of South Branch Creek 
that is generally fine-grained and with a high organic content. This material likely represents sediment 
that has been deposited along the bank. The low marsh soils may also represent, in part, the geologic 
surface exposure, or "outcrop," of the tidal marsh deposits. Accordingly, the low marsh soils were also 
presented on the aforementioned constituent distribution maps for the tidal marsh deposits. 

Ninety chemical constituents were detected in the surficial (0-0.5-foot) low marsh soil samples collected 
along South Branch Creek and 70 chemical constituents were detected in the low marsh soil samples 
collected along the Arthur Kill at the confluence with South Branch Creek. Table 6-15 summarizes the 
descriptive statistics of detected constituents in low marsh soil samples, and Tables 6-16a through 
6-16c present the data compared to NJ NRDCSRS, the Effects Range- Low (ER-L), and 
Effects Range - Median (ER-M) screening values (Long, et at., 1995), respectively. 

The horizontal and vertical delineation of site-related constituents for low marsh soil is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). 
Additional delineation of low marsh soil may be performed, as necessary, as part of a Pre-Design 
Investigation (PDI). 

6.2.1 Mercury 

Figure 6-11 shows the spatial distribution of mercury in low marsh soil. Mercury was detected in each of 
the 20 low marsh soil samples collected along South Branch Creek; up to 3,050 mg/kg (Table 6-15, 
Figure 6-11) at Transect C, near the midpoint of South Branch Creek. The NJ NRDCSRS of 65 mg/kg for 
mercury was exceeded in 80 percent of the samples; the ER-Land ER-M sediment screening criteria 
were exceeded in all of the samples. In the four low marsh soil samples collected along the Arthur Kill, 
all observations were below the NRDCSRS and above the sediment screening criteria, with a maximum 
concentration of 25.8 mg/kg. The presence of mercury in the low marsh soil is consistent with and 
generally related to its presence in sediments, as discussed further in Section 6.6. 

Methyl Mercury 

Methyl mercury was detected in each of the 20 low marsh soil samples collected from South Branch 
Creek and in all four of the low marsh soil samples from along the Arthur Kill (Table 6-17). The 
maximum concentrations were 0.1 mg/kg in the South Branch Creek samples and 0.0259 mglkg in the 
samples collected from the Arthur Kill area. However, the percentage of methyl mercury as a function of 
total concentration was low in all of these samples: the maximum proportion of methylated was 
0.13 percent in South Branch Creek and 0.1 percent in the Arthur Kill. 

6.2.2 Other Metals and Arsenic 

Other than mercury, 18 other metals and arsenic were detected in the low marsh soil samples collected 
in South Branch Creek (Table 6-15). Arsenic, cadmium and lead concentrations exceeded NRDCSRS 
and all elements exceeded respective ER-Ls and ER-Ms (Tables 6-16a through 6-16c). The frequency of 
concentrations exceeding the NRDCSRS in South Branch Creek low marsh soil samples ranged from 5 to 
75 percent. 

Arsenic levels were particularly elevated in the low marsh soil samples collected at the head end of 
South Branch Creek (Figure 6-12) consistent with the sediment results (Section 6.6.2). In addition to 
receiving historic discharge from the LCP site, this area receives stormwater drainage from a swale 
running parallel to the railroad track from the north. Historically, this swale would have carried 
stormwater that originated, in part, from the duPont and GAF sites located northeast of the LCP site. 
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These detections do not likely result from LCP site sources as they were considerably higher than arsenic 
levels observed in site soils within the former LCP production area. Arsenic is not related to chlor-alkali 
manufacturing facilities. 

Arsenic, which is not related to chlor-alkali manufacturing operations, is present in upland surficial fill at 
an average concentration of 16 mg/kg (maximum 335 mg/kg). Arsenic is relatively heterogeneously 
distributed in the fill (see Figures 6-2a and b) and shows no "hot spots" or other areas with elevated 
arsenic (with the exception of a few locations in the Linde area on the western portion of the site, which 
is not close to South Branch Creek). The low marsh and sediment soils, however, exhibit much higher 
arsenic concentrations: up to 5,460 in low marsh soils and up to 4,250 mg/kg in sediments. These 
concentrations cannot be explained by the presence of low-level arsenic throughout the upland fill areas 
of the site. 

In low marsh soil along the Arthur Kill, 18 elements other than mercury were detected, 11 of which have 
NRDCSRS. Only arsenic concentrations exceeded the NJ NRDCSRS (in 25 percent of the samples). 
Almost all elements were present at higher concentrations in the low marsh soil samples from South 
Branch Creek than from the Arthur Kill. Arsenic concentrations were a 100-fold higher; cadmium, 
barium, lead and zinc had 10-fold higher concentrations. 

6.2.3 Organics 

6.2.3.1 PCBs 

The total Aroclors found in low marsh samples are presented in Figure 6-13. Only one PCB mixture 
(Aroclor 1260) was detected in one of the Low Marsh Samples in South Branch Creek, at a 
concentration of 0.356 mg/kg Table 6-15). Aroclor 1260 was also detected in two of the low marsh 
samples collected from the Arthur Kill in the same concentration range. No other PCB Aroclors were 
reported. Individual Aroclors do not have NJ NRDCSRS established for them, but there is a NJ NRDCSRS 
for total PCBs of 1.0 mg/kg, which was not exceeded in any of the samples. The detection of 
Aroclor 1260 exceeded the NJ NRDCSRS for total PCBs. This sample was the only one in South Branch 
Creek that exceeded the ER-Land ER-M of 0.023 and 0.18 mg/kg, respectively. 

6.2.3.2 PAHs 

Of the 18 SVOC TCL chemical constituents analyzed and classified as PAHs, 15 were detected in low 
marsh soil samples of South Branch Creek. In Arthur Kill low marsh soil samples, 14 PAHs were 
detected (Table 6-15). The frequency of detection of PAHs in South Branch Creek samples ranged from 
5 to 100 percent. In the Arthur Kill samples, 25 to 100 percent contained detectable PAHs. NJ 
NRDCSRS have been established for 10 PAHs, and ER-Ls/ER-Ms for 16. Six of the South Branch Creek 
and two Arthur Kill low marsh soil samples exceeded the NRDCSRS for B(a)P (Table 6-16a). ER-Ls for all 
compounds were exceeded (various locations in both South Branch Creek and the Arthur Kill) 
(Table 6-16b), but ER-Ms were only exceeded for phenanthrene and pyrene (Table 6-16c), and only in 
one location (Transect D). 

Table 6-18 and Figure 6-14 present the sum of the 18 analyzed PAHs in South Branch Creek and the 
Arthur Kill. In both there was considerable inter-sample variability, but South Branch Creek and the 
Arthur Kill had similar average total PAH concentrations, in the range of 2-3.26 mg/kg. Figure 6-15 
shows the compound-specific distribution of the carcinogenic PAHs. The array of compounds is similar in 
all samples areas, with a predominance offluoranthene and pyrene. In addition, benzo(g,h,i)perylene 
was also predominant in the Arthur Kill and benzo(k)fluoranthene in South Branch Creek. Figure 6-16 
presents the B(a)P equivalents for Low Marsh soil. Only two samples, both at Transect D, had total PAH 
concentrations above the ER-L of 4 mg/kg; none exceeded the total PAH ER-M of 45 mg/kg. PAHs were 
detected at concentrations within the same order of magnitude for both South Branch Creek and the 
Arthur Kill. 
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As described previously in Section 6.1.6, the ubiquitous presence of PAHs in soil samples collected on 
site is a result of their presence in the anthropogenic fill. Furthermore, the presence of PAHs is common 
within sediments of industrialized waterways, such as the Arthur Kill. Accordingly, PAHs in the low marsh 
soils are attributable to sources other than the LCP site. 

6.2.3.3 Other Organic Compounds 

PCDDs/PCDFs 

The low marsh soil samples were analyzed for 17 PCDDs/PCDFs, 21 pesticides and herbicides, 
51 non-PAH SVOCs, and 46 VOCs. Each of the low marsh soil samples collected from South Branch 
Creek and the Arthur Kill contained detectable dioxins and furans (all analyzed compounds) (Table 6-15). 
While there is a high total TEQ found in Transect C, the remaining samples collected along South Branch 
Creek revealed a significantly lower total TEQ than the sample taken along the Arthur Kill (223 pg/g). 
Table 6-19 shows a summary of individual sample results for PCDDs/PCDFs and TEQs in low marsh soil. 
The PCDD/PCDF TEQ results are presented in Figure 6-17. As discussed previously in Section 6.1.8, 
PCDFs are attributed in part to site operations, as reflected in the predominance of PCDFs in the TEQ in 
landward low marsh soils. Low marsh soils near the Arthur Kill reflect a greater TEQ contribution of 
PCDDs from regional sources. This pattern of regional contamination, attributable to regional influences, 
is similar to that observed in sediment (see Section 6.6.3.3). 

Pesticides/Herbicides 

Four pesticide and herbicide compounds were detected in the South Branch Creek low marsh soils 
(Table 6-15), with a detection frequency ranging from 15 to 95 percent. In the Arthur Kill, six pesticide 
and herbicide compounds were detected, ranging from 25 to 100 percent detection frequency. All 
concentrations were the same order of magnitude. NJ NRDCSRS have been established for 16 pesticide 
and herbicide compounds, but none of the low marsh soil samples exceeded respective values. 
ER-Ls/ER-Ms (available for nine pesticide compounds) were also not exceeded. 

PCNs 

PCNs were not detected in the low marsh soil samples. 

Other Organic Compounds 

Of the non-PAH SVOCs analyzed, 10 were detected in the low marsh soil samples from South Branch 
Creek and two in the Arthur Kill samples. Seven VOC compounds were detected in the South Branch 
Creek low marsh soils and two in the samples collected from the Arthur Kill low marsh soils. As with 
sediments, VOCs were generally trace: with the exception of chlorobenzene (maximum detected 
120 mg/kg, vs. the NRDCSRS of 7 400 mg/kg}, all other observations were below 3 mg/kg. 

Ten non-PAH SVOC compounds were detected in South Branch Creek low marsh soil samples. The 
detection frequency for these ranged from 5 to 80 percent (Table 6-15). Two SVOCs (bis(2-ethylhexyl 
phthalate and carbazole) were detected in the Arthur Kill, with a detection frequency of 25 and 75 
percent. NRDCSRS have been established for 29 of the analyzed non-PAH SVOC compounds, but none of 
the low marsh soil samples exceeded respective values. All detected SVOCs had concentrations in the 
same order of magnitude. 

Hexachlorobenzene was detected at low concentrations in only two of the tested samples. The 
concentrations of 0.047 and 0.175 mg/kgand did not exceed the NJ NRDCSRS of 1 mg/kg. The NJ 
lowest sediment screening value (used as ER-L by the NJDEP) of 0.020 was exceeded in both samples, 
but the higher NJ screening value of 24 mg/kg (used as the ER-M) was not. 
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• 6.3 Soil Vapor 
Soil vapor samples were collected from shallow soil vapor probes as shown on Figure 3-2. Samples from 
ten {10 probes) were tested for VOCs. Samples from four {4) probes were tested for mercury vapors. 
The statistical summary of the data are summarized on Table 6-20. 

The delineation of site-related constituents for soil vapor is adequate to perform the analysis and 
selection of remedial alternatives as part of the Feasibility Study {FS). Additional delineation of soil 
vapor may be performed, as necessary, as part of a Pre-Design Investigation {PDI). 

6.3.1 Mercury 

Mercury vapors were detected in each of the four {4) samples that were tested. The concentrations 
ranged from 0.2 to 2.5 1Jglm3. There are no NJDEP Soil Gas Screening Levels for elemental mercury 
{NJDEP, March 2013). However, none of these values exceed the Draft Vapor Intrusion Guidance value 
of 3 1Jglm3 {USEPA, November 2002) that correspond to a hazard of 1. There are no detections of 
mercury in the samples above this screening level. 

6.3.2 Volatile Organic Compounds 

The VOCs detected in the soil vapor are similar to those that were detected in the soil. The VOCs in soil 
vapor include chlorobenzene, BTEX compounds, hexachlorobutadiene, chloroform and TCE. A 
comparison to New Jersey Soil Gas Screening Levels-Non-Residential {NJSGSLNR, NJDEP, March 2013) 
reveals a total of 11 exceedances (Table 6-21) of five separate constituents (Hexachlorobutadiene, TCE, 
PCE, Carbon Tetrachloride, and Chloroform). The exceedances were from various soil vapor probes 
located along the railroad tracks and the western portion of the site, as well as the central portion west 
of Building Nos. 230 and 240. 

• 6.4 Groundwater 

•' 

. 

Two (2) rounds of groundwater quality samples were collected from monitoring wells at the site. These 
included one {1) round each of the complete group of wells that were available during each phase of the 
investigation. The Phase I round included the collection of samples from a total of 15 overburden wells 
in December 2001. The Phase II groundwater data comprised the sampling from 19 overburden and 
10 bedrock monitoring wells between January and March 2007. 

The horizontal and vertical delineation of site-related constituents for groundwater is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study {FS). 
Additional delineation of groundwater may be performed, as necessary, as part of a Pre-Design 
Investigation {PDI). 

6.4.1 Groundwater Quality Criteria 

As discussed in section 2.8.2, the New Jersey Class IIA groundwater quality standards {GWQS) 
[N.J.A.C. 7:9C] are used as benchmarks for the characterization of overburden groundwater. 
Comparisons of site-specific overburden groundwater quality data to the Class IIA GWQS are provided in 
Tables 6-23a and 6-24a and in the following text sections. 

While the bedrock groundwater has been granted 111-B reclassification based upon concentrations of 
chloride and total dissolved solids {Table 6-22), no specific procedure that is acceptable to NJDEP 
currently exists to develop alternate groundwater quality criteria for Class 111-B aquifers. In order to be 
protective of surface water in the Arthur Kill, to which the bedrock groundwater discharges, the 
New Jersey Surface Water Quality Standards (SWQS) [N.J.A.C. 7:98] for saline environments are used as 
benchmarks for the characterization of bedrock groundwater. Comparisons of site-specific bedrock 
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groundwater quality data to the SWQS are provided in Tables 6-23b and 6-24b and in the text sections 
that follow including separate comparisons to the Acute and Chronic Aquatic criteria and the Human 
Health criteria. 

6.4.2 Mercury, Other Metals, and Arsenic 

Despite the best efforts to minimize suspended solids in groundwater samples using the low-stress (low
flow) sampling technique, it was not possible to completely eliminate solids, particularly in the 
overburden wells. Given that metals tend to sorb to soil particles, suspended solids in the groundwater 
sample that originate from the soil in which the wells are screened may cause the over-estimation of 
metals concentrations in a unfiltered (total metals) sample because of the fact that soil particles are not 
mobile in groundwater. An exception, however, is that mobile colloidal-size particles containing metals 
may be present which generally are mobile in groundwater. For the purpose of this investigation, 
samples for metals analysis were collected in duplicate: one was field filtered through an in-line 0.45 J.Jm 
filter, and the other was submitted unfiltered. Notwithstanding the issue of colloids and the official 
agency position regarding this matter, the filtered (dissolved metals) samples are considered to best 
represent the mobile concentrations of metals in groundwater. 

6.4.2.1 Total Mercury 

Total mercury in overburden groundwater samples was detected in 40 percent of the filtered (dissolved) 
samples and 65 percent of the unfiltered samples (Table 6-23a). However, mercury concentrations in 
overburden groundwater samples exceeded the Class IIA groundwater quality standard of 2 J.!g/L in ten 
percent of the filtered samples and 30 percent of the unfiltered samples. The highest mercury readings 
were in well MW-24S located near the "Ditch Bridge Area" along the former alignment of South Branch 
Creek at 164 J.!g/L and 233 J.!g/L in filtered and unfiltered samples, respectively. The only other well in 
which a dissolved exceedance of the overburden GWQS was observed was MW-23S which is located 
west of mercury cell Building No. 230as depicted on Figure 6-18b. Of particular note, however, is the 
fact that filtered mercury (Figure 6-18a) was ND in most of the samples located between the production 
area and South Branch Creek, including each of the wells located east of the railroad tracks. 

Mercury concentrations in the bedrock water-bearing zone were substantially lower than in the 
overburden. In fact, none of the bedrock wells in the vicinity of or downgradient of the LCP production 
area contained detectable levels of mercury. The only mercury in the bedrock was observed in the four 
upgradient wells (under non-pumping conditions including MW-16D, MW-17D, MW-180, and MW-20D 
(Figures 6-18c and 6-18d). The highest concentrations were observed in MW-18D at 10.9 and 
11.1 J.!g/L in filtered and unfiltered samples. Exceedances of the Saline Human Health SWQS of 
0.051 J.!g/L were noted for each well with mercury detections. Exceedances of the ecological CCC and 
CMC values were noted for wells MW-17D, MW-18D, and MW-20D. Of note is the fact that the filtered 
and unfiltered sample pairs from bedrock wells were very similar to one another, which is not surprising 
given the greater ease of collecting low-turbidity samples by the low-stress method in the bedrock 
relative to that in the overburden wells. 

Mercury concentrations in overburden groundwater are relatively low considering the elevated levels of 
mercury that are present in the soils. Mercury in groundwater is generally restricted to areas of the site 
in which very high levels of mercury are observed in the soils. These data provide additional 
confirmation that the mercury in the LCP site soil is present in primarily insoluble forms. Detectable 
mercury in groundwater is relatively immobile and does not create groundwater plumes that extend 
laterally from the likely source areas. 
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Mercury in groundwater was largely undetected around the perimeter of the closed RCRA unit (former 
brine storage lagoon), demonstrating that that unit is not a source of mercury in groundwater. 
Exceptions include two low-level detections in unfiltered samples at levels that do not exceed the 
overburden NJGWQS of 24 1Jg/L or the NJGWQS of 2 flg/L. 

The only bedrock wells that contain detectable levels of dissolved mercury are located northwest of the 
LCP production area (MW-170, MW-180, and MW-200) and contain mercury concentrations ranging up 
to10.9 1Jg/L. Under pumping conditions, groundwater has been demonstrated to originate from the 
adjacent GAF site, sweeping through the western portion of the LCP site in which these wells are located, 
and then back to the GAF site to be captured by extraction well DEW-4A (Section 5.2.3.3). Relatively 
high dissolved mercury concentrations have been observed in nearby wells on the adjacent GAF site, 
which are the likely source of the mercury in the three LCP bedrock wells. These data demonstrate that 
the only dissolved mercury detected in bedrock at the LCP site originates from the GAF site. 

Evidence of the mercury mobility in bedrock groundwater is provided by the apparent relative mercury 
solubility differences between the LCP and GAF sites. The mercury sources in soil at the LCP site have 
been demonstrated to consist primarily of insoluble forms (Section 6.1.1), which is consistent with the 
generally low levels of dissolved mercury detected in overburden groundwater at the LCP site. 
Contrasted with this is that dissolved mercury at the GAF site has been observed at concentrations that 
are orders of magnitude higher than at the LCP site, ranging up to 2,520 1Jg/L, suggesting the presence 
of much more soluble forms of mercury at the GAF site. Furthermore, none of the LCP bedrock wells 
containing detectable mercury were located in overburden groundwater. Only bedrock wells in the 
northwest portion of the Site had detectable mercury. In summary, the soluble mercury from the GAF site 
is the likely source of mercury in the LCP bedrock wells and this mercury is being captured by the GAF 
groundwater extraction system. 

6.4.2.2 Methyl Mercury 

Methyl mercury was analyzed in six selected wells, three (3) of which were in the overburden and three 
(3) in the bedrock. Table 6-25 presents the total mercury results (filtered and unfiltered) in comparison 
to the total methyl mercury results in each respective sample. 

The methyl mercury results in the tested overburden groundwater samples ranged from 0.635 1Jg/L to 
168 1Jg/L, corresponding to 0.32 percent to 102 percent5 of the total mercury (Figure 6-19a). The 
highest methyl mercury concentration was detected in monitoring well MW-24S, in which a very high 
proportion of the total mercury was in the methyl form. This result is in contrast to methyl mercury 
results in other site groundwater, soil, and sediment samples in which methyl mercury made up a very 
minor proportion of the total mercury, generally far less than 1 percent. As stated previously, MW-24S is 
screened in the Ditch Bridge Area along the former alignment of South Branch Creek in which 
methylation could have occurred in sediments prior to filling of this area after 1972 (Section 2.6.1). 

In the tested bedrock groundwater samples, methyl mercury was analyzed in three wells, with results 
ranging from 0.0192 1Jg/L to 0.188 1Jg/L (Figure 6-19b). The proportion of methyl mercury ranged from 
0.01 percent to 0.09 percent (Table 6-28), which is similar to methyl mercury proportions in other media 
at the site. 

6.4.2.3 Arsenic 

Arsenic in overburden wells was detected in 70 percent of the unfiltered and filtered samples. 
Overburden groundwater arsenic concentrations ranged up to 588 IJg/L (MW-12S) for dissolved (filtered) 
samples and 2751Jg/L (MW-26S) for unfiltered samples. Each detection of arsenic was above the 

5 The calculated percentage of methyl mercury greater than 100 percent of total mercury reflects the variability in the analysis, 
which was well within acceptable QC criteria established by USEPA. 
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GWQS of 3 11g/L. The distribution of arsenic in overburden groundwater is depicted on Figures 6-20a 
and 6-20b. In general, total and dissolved sample concentrations were comparable, indicating that 
arsenic occurs in groundwater in a soluble form. Anomalous results are observed in well MW-12S in 
which the filtered result was substantially higher at 588 1Jg/L compared to 192 1Jg/L in the 
corresponding unfiltered sample. 

Arsenic in overburden groundwater was widely distributed across the site and appears to be spatially 
unrelated to the LCP manufacturing area. In fact some of the lower arsenic concentrations in 
overburden groundwater were observed in the area immediately surrounding the LCP production 
buildings. In addition, arsenic was undetected in the wells located downgradient of the closed RCRA unit 
further supporting that arsenic in groundwater is unrelated to LCP operations. Due to the distributed 
pattern of concentrations in the overburden groundwater, the source of arsenic is most likely from the 
anthropogenic fill. 

Arsenic in bedrock wells was detected in 30 percent of the unfiltered and filtered samples and at 
concentrations that are substantially lower than in the overburden groundwater. Bedrock groundwater 
arsenic concentrations ranged to 27.7 llg/L for dissolved samples and 25.21-lg,/L for unfiltered samples 
collected from MW-110. Exceedances ofthe Saline Human Health SWQC of 0.0611-lg,/L were noted in 
wells MW-110, MW-160, MW-230, and MW-250. The distribution of arsenic in bedrock groundwater is 
depicted on Figures 6-20c and 6-20d. 

6.4.2.4 Other Metals and lnorganics 

Cadmium in overburden groundwater was detected in just 5 percent and 15 percent, respectively of the 
filtered and unfiltered overburden groundwater samples. Each of these detections exceeded the 
overburden GWQS of 4 llg/L, in which the maximum concentrations ranged up to 10.5 and 22.9 llg/L in 
filtered and unfiltered samples, respectively. Concentrations in the filtered and unfiltered samples were 
generally comparable, with the exception of MW-7S, which showed a concentration of 22.9 1Jg/L in the 
unfiltered sample, with no cadmium detected in the filtered sample. Cadmium was not detected in 
bedrock groundwater. 

Barium in overburden groundwater was detected in just 5 percent of both the filtered and unfiltered 
overburden groundwater samples. One well, MW-21S, revealed exceedances the overburden GWQS of 
6000 llg/L, in which the maximum concentrations were 15,300 and 14,200 llg/L in filtered and 
unfiltered samples, respectively. Barium was detected in 30 percent of both the filtered and unfiltered 
bedrock groundwater samples, with a maximum detection of 288 llg/L. There are no saline SWQSs for 
Barium for comparison to bedrock groundwater quality data. 

Chromium was detected in 25 percent and 30 percent, respectively, of the filtered and unfiltered 
overburden and bedrock groundwater samples. One well, MW-18S, revealed exceedances the 
overburden GWQS of 70 llg/L, in which the concentration was 211 and 233 llg/L in filtered and 
unfiltered samples, respectively. Chromium was detected in 1 unfiltered bedrock groundwater sample, 
with at 10.3 llg/L The result did not exceed the Saline Human Health SWQC of 750 llg/L. 

Cyanide in overburden groundwater was detected in 16 percent of groundwater samples. There were 
three detections of cyanide ranging from 20 to 77 !lg/L, each exceeding the overburden GWQS of 
0.11-lg,/L The wells with cyanide detection included MW-17S, MW-12S, and MW-18S. Cyanide in two 
unfiltered bedrock groundwater samples at concentrations of 11 and 12 llg/L Each of these samples 
exceeded the USEPA Saline Ecological Criteria Continuous Concentration (CCC) and the USEPA Saltwater 
Criteria Maximum Concentration (CMC) criteria of 1.0 llg/L 

It is likely that the presence of cadmium, chromium, and cyanide in overburden groundwater are related 
to the presence of anthropogenic fill. 
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Lead was detected in 5 percent and 20 percent, respectively, of the filtered and unfiltered overburden 
groundwater samples and in 80 percent of the filtered and unfiltered bedrock groundwater samples. 
Dissolved and total concentrations were generally comparable. Two of the unfiltered overburden lead 
results exceeded the overburden GWQS of 5 j.!g/L (MW-23S and MW-18S) No exceedances of the lead 
GWQS were found in dissolved samples from the overburden. Exceedances of the CCC criterion of 
8.1j.!g/L were noted in 7 dissolved samples and 5 unfiltered samples. 

Iron was detected in 90 percent and 100 percent, respectively, of the filtered and unfiltered overburden 
and bedrock groundwater samples. Eighty-five (85) percent of the unfiltered and filtered samples in the 
overburden exceeded the GWQS of 300 !Jg/L. There are no saline SWQC for Iron. 

Manganese was detected in 95 percent of both the filtered and unfiltered overburden groundwater 
samples and in 100 percent of both the filtered and unfiltered bedrock groundwater samples. Dissolved 
and total concentrations were generally comparable. 85 percent and 90 percent, respectively, of the 
unfiltered and dissolved overburden manganese results exceeded the GWQS of 50 j.!g/L. 90 percent and 
100 percent, respectively, of the unfiltered and dissolved bedrock results exceeded the Saline Human 
Health SWQC of 0.061j.!g/L. 

Lead, iron, and manganese are major constituent in natural soils and rock; hence elevated groundwater 
levels are not unexpected. 

6.4.3 Organics 
Several volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) were observed 
in both overburden and bedrock groundwater at the site. Aside from known and suspected storage of 
petroleum and heating oil in the vicinity of the Linde Hydrogen Plant, organic compounds are not known 
to have been used in production at the LCP site. The highest voc;svoc detections are attributed to 
off-site sources including the adjacent NOPCO site and the former GAF site. However, many of these 
same compounds are also found in the soils at the site and wide distribution within the overburden 
groundwater may be attributed, in part, to dissolution from the anthropogenic fill. The bulk petroleum 
product terminal facilities have been located in close proximity to the LCP site for more than 50 years 
and have likely contributed to regional contamination by VOCs and other fuel-related compounds. 

Benzene, various chlorobenzene compounds, and 4-chloroanaline were observed in the overburden 
groundwater at concentrations that exceed the respective overburden GWQS. The specific exceedances 
are listed on Table 6-24a. The spatial distributions of benzene and chlorobenzene in overburden 
groundwater are depicted on Figures 6-22a and 6-23a, respectively. The exceedances of the 
overburden GWQS were observed in 13 overburden wells. 

Substantially elevated levels of benzene, chlorobenzene and 1,2-dichlorobenzene that exceed the 
overburden GWQS were observed in wells MW-6S, MW-21S, and other overburden wells to the northwest 
of those wells. These exceedances likely result from residual subsurface materials from the former 
NOPCO site which was located immediately adjacent to wells MW-6S and MW-21S. Given these 
observations and the fact that chlorobenzene is not related to chlor-alkali facilities, their presence in 
these overburden wells is likely due to the former NOPCO site. VOCs in well MW-6S present a potential 
risk to surface water quality given its proximity to South Branch Creek. 

Well MW-24S, located in the former "Ditch Bridge" area was impacted by exceedances of the overburden 
GWQS for benzene, chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 
pentachlorophenol, hexachlorobenzene, methylene chloride, and tetrachloroethene. The presence of 
these compounds likely results from historic wastewater transport across the LCP site from the adjacent 
GAFsite. 
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Several VOCs/SVOCs including benzene, toluene, and 1,2,4-trichlorobenzene exceeding the Saline 
Human Health SWQC, were observed in the three bedrock wells located in the northwestern portion of 
the site, upgradient of the manufacturing area, including wells MW-17D, MW-18D, and MW-20D, 
exceeding the Saline . Much lower levels of these compounds were also detected in several other wells 
around the site. The specific bedrock exceedances are listed on Table 6-24b. The aerial distributions of 
benzene and chlorobenzene in bedrock groundwater are depicted on Figures 6-22b and 6-23b, 
respectively. 

Benzene and chlorobenzenes were not used in production at the LCP site but are documented to be 
present in groundwater at the adjacent GAF site. The northwestern bedrock wells in which benzene and 
chlorobenzenes were detected are within the zone in which the GAF groundwater extraction system has 
been shown to induce bedrock groundwater flow from the neighboring GAF site. Accordingly, benzene 
and chlorobenzenes in bedrock is present as a result of the GAF site in the same manner as is mercury. 
The benzene and chlorobenzene in the northwestern bedrock wells is captured and subsequently 
treated by the GAF remediation system. 

One sample groundwater samples from each zone was analyzed for PCDD/PCDF (Table 6-26, Figures 6-
21a and 6-21b). Very low levels of both PCDDs and PCDFs were detected in each sample with TEQs of 
0.181 ngjL (0.0001811JgjL) and 0.00882 ngjL (0.00000822 !Jg/L in the overburden and bedrock, 
respectively. Given the extremely low solubilities of PCDDs and PCDFs in water, these detections are 
likely associated with solids in the sample rather than representing dissolved phase constituents. The 
turbidity of the overburden sample was 16.2 NTU while the bedrock sample was 271 NTU. The 
overburden TEQ is dominated by the PCDFs in a similar pattern as the fill soils in this unfiltered that 
further supports site soil impacts on this groundwater sample. The exceedingly low TEQ was in the 
bedrock groundwater sample may be due to a very small level of cross~ontamination that may have 
occurred either during well installation or during sampling that is observable due to low detection limits 
for PCDD/PCDF analysis. 

No free phase liquids were observed in the groundwater column in either overburden or bedrock 
monitoring wells. 

6.5 Surface Water 
Surface water samples were collected from five locations in South Branch Creek and two locations in the 
Arthur Kill (see Figures 3-1 and 3-2). As discussed in Section 3.3.4, these stations correspond to the 
transects along which the sediment samples were collected. Additional surface water samples were 
collected from the Off-Site Ditches from two locations in each ditch. 

The complete analytical results of detected constituents in surface water are presented in Appendix J. A 
total of 13 TCL and 13 TAL chemical constituents were detected in the unfiltered surface water samples 
collected from South Branch Creek. In unfiltered surface water samples from the Arthur Kill, 1 TCL and 
9 TAL chemical constituents were detected. There were 11 TCL and 15 TCL chemical constituents found 
in surface water samples from the Northern Off-Site ditch, while 8 TCL and 12 TAL constituents were 
detected in the Southern Off-Site Ditch. Table 6-27 presents a summary of descriptive statistics for 
surface water chemicals collected in South Branch Creek and the Arthur Kill, and the Off-Site Ditches. 

Both chronic and acute toxicity criteria are available for surface water for various constituents including 
mercury. The chronic value is referred to as Criteria Continuous Concentration (CCC), which is an 
estimate of the highest contaminant concentration to which an aquatic community can be exposed 
indefinitely without resulting in an unacceptable effect. The acute value, Criterion Maximum 
Concentration (CMC), is an estimate of the highest contaminant concentration to which an aquatic 
community can be exposed briefly without resulting in an unacceptable effect. Applicable water quality 
criteria have not been developed for any of the detected chemicals on an unfiltered basis. USEPA 
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National Recommended Water Quality Criteria (NRWQC) for saltwater exist for dissolved arsenic, 
cadmium, copper, lead, mercury, selenium and zinc; however, filtered inorganics were not analyzed 
during the Phase I and II investigation with the exception of the tidal evaluation for mercury, described 
below and the Off-Site Ditch investigation. In addition, due to the tidal influences and the inherently 
mobile nature of surface water, the surface water data provide limited information on nature and extent 
of contamination in the water bodies compared with sediment. 

The horizontal and vertical delineation of site-related constituents for surface water is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). 
Additional delineation of surface water may be performed, as necessary, as part of a Pre-Design 
Investigation (PDI). 

6.5.1 Mercury 

The unfiltered surface water data indicate higher overall inorganic concentrations in South Branch Creek 
and the Northern Off-Site than in the Arthur Kill. This observation is likely related to the greater presence 
of suspended particulates in stations closer to the site. 

The maximum mercury concentration observed in South Branch Creek in Phase II was at Transect A 
(5.8 1Jg/L). In Phase II, surface water mercury concentrations declined approaching the Arthur Kill, with 
the lowest concentrations observed at Transects F and G, and concentrations in South Branch Creek 
approximately 10-fold higher than in the Arthur Kill (Appendix J). However, in Phase I, the maximum 
observed overall mercury concentration (18.11Jg/L) was at SW-5, in the general vicinity of Transect D. 
The concentration of unfiltered metals found in surface water is dependent on when in the tidal cycle the 
sample is collected (as discussed further below). Therefore, it is not possible to directly compare Phase I 
and Phase II surface water data. 

To address the influence of tidal conditions, an additional separate sampling effort was performed to 
determine whether mercury from South Branch Creek is being transported to the Arthur Kill in either the 
dissolved or particle-bound phase. Particle-bound mercury, dissolved mercury, and suspended solids 
were sampled during two-hour intervals throughout an entire tidal cycle in February 2007. The samples 
were collected from the petroleum terminal bridge spanning South Branch Creek between Transects C 
and D. The data are summarized on Figure 6-24. Based on filtered surface water results, dissolved 
mercury was undetected in each of the samples. Therefore, mercury detected in surface water is 
associated with the suspended solid phase. Mercury was observed in each of the unfiltered surface 
water samples collected from South Branch Creek at concentrations ranging up to 5.81Jg/L, with a mean 
concentration of 3.2 1Jg/L. 

Mercury was detected in both unfiltered and dissolved samples in the Northern Off-Site Ditch with a 
maximum concentration of 13.11Jg/L for unfiltered samples and 0.0173 IJg/L for dissolved samples. 
The difference in mercury concentrations between total and dissolved samples indicated the mercury 
found in the Northern Off-Site Ditch is primarily associated with suspended particles. 

Mercury was also detected in both the unfiltered and dissolved samples in the Southern Off-Site Ditch, 
however at much lower concentrations. A maximum concentration of 0.022 1Jg/L for unfiltered samples 
and 0.0011-Jg/L for dissolved samples was found in samples from the Southern Off-Site Ditch. 

The CCC and CMC values for dissolved mercury are 0.94 and 1.81Jg/L, respectively. The highest 
unfiltered mercury concentrations in South Branch Creek were measured during ebb tide and the flood 
when water velocity is highest, which creates the maximum potential for mercury-containing solids to be 
suspended. The lowest mercury concentrations were measured during periods of high and low slack 
tide, when water velocity is low. Figure 6-24 shows that the values for total suspended solids and 
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turbidity follow the same tidal pattern. The pattern of mercury presence in surface water is clearly 
dependent on the tidal condition. The CCC and CMC values for mercury were not exceeded in dissolved 
samples from either the Northern or Southern Off-Site Ditches. 

6.5.1.1 Methyl Mercury 

Methyl mercury was also detected in each of the five unfiltered surface water samples collected at South 
Branch Creek in the Phase II Rl, with a maximum concentration of 19.5 ng/L (0.0195 ~g/L). In the two 
unfiltered surface water samples collected from the Arthur Kill, the maximum concentration of methyl 
mercury was 0.738 ng/L (Table 6-28). No Saltwater CCC and CMC values have been established for 
methyl mercury. The percentage methyl mercury of the total mercury concentration was low in all of 
those samples, with a maximum of 0.34 percent in South Branch Creek, and 0.31 percent in the Arthur 
Kill surface water samples. 

Methyl mercury was also detected in the surface water collected during the regional study within Old 
Place Creek, where the maximum concentration was 0.091 ng/L (0.000911-Jg/L; Appendix M Table N-2). 
This concentration is more than two order of magnitude below the highest level observed in the surface 
water in South Branch Creek, which would be expected based on the lower overall surface water mercury 
concentrations. However, the percentage methyl mercury of the total mercury concentration was 
0.07 percent in the samples from the regional study, also lower than in either South Branch Creek or the 
Arthur Kill. These results indicate a lower rate of methylation. 

As discussed further in Section 7.1.6, various factors affect the observed methylmercury presence in 
each medium. However, the net methylation rate (which accounts for both formation and removal 
mechanisms) in Old Place Creek surface water is, empirically, several times higher than that in South 
Branch Creek. In South Branch Creek and the Arthur Kill, methyl mercury represented between 0.05 and 
0.16 percent of total mercury; in Old Place Creek, the percentage of mercury in the methylated form 
ranged from 0.35 to 0.51 percent. A similar pattern is observed in sediment, with South Branch 
Creek/Arthur Kill samples typically exhibiting less than 0.05 percent methylmercury, while Old Place 
Creek samples (except W 1 and W 2) contained 0.1 to 0.39 percent methylmercury. These data do not 
necessarily reflect the initial rate of methylation, but do suggest that overall the South Branch Creek 
system is producing a lower net rate of mercury methylation. 

6.5.2 Other Metals and Arsenic 

Of the 22 elements analyzed other than mercury, 12 metals and arsenic were detected in the surface 
water samples of South Branch Creek, eight in the Arthur Kill, 15 in the Northern Off-Site Ditch and 11 in 
the Southern Off-Site Ditch (Table 6-27, Appendix J). The frequency of detection for the South Branch 
Creek samples ranged from 20 to 100 percent. In the Arthur Kill samples, the detection frequency 
ranged from 50 to 100 percent. In Phase I, arsenic was observed between 591Jg/L and 1141Jg/L in the 
near-facility portions of South Branch Creek (SW-1 through -3), declining to the 40 IJg/L range further 
toward the Arthur Kill (SW-4 and -5) and to ND by the Arthur Kill (SW-6). Several metals (barium, lead, 
cadmium, iron, and zinc) showed the highest concentrations in the mid-South Branch Creek areas (SW-3 
through SW-5) and lower concentrations closer to the former facility and in the Arthur Kill. In Phase II, 
however, the highest arsenic and metal concentrations were typically in the Transect A and B stations. 
As indicated above, the tidal influence prevents direct comparison of the results from the two sampling 
events, and concentrations are related to the presence of suspended material. 

Various inorganic constituents were found in unfiltered samples exceeding the Saltwater CCCs and 
CMCs in the Off-Site Ditches, including arsenic, cadmium, copper, lead, nickel, and zinc, however only 
arsenic was found to exceed the criteria in dissolved samples. Dissolved arsenic was detected in the 
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Northern Off-Site Ditch at concentrations up to 152 !Jg/L, while the highest concentration found in the 
Southern Off-Site Ditch was 42 !Jg/l. Additionally manganese was found to exceed saltwater Human 
Health criteria in dissolved samples in both ditches, with a maximum concentration of 624 !Jg/L in the 
Northern Off-Site Ditch and 598 !Jg/L in the Southern Off-Site Ditch. 

6.5.3 Organics 

Traces of several PAHs (fluoranthene, fluorene, naphthalene, and phenanthrene, all less than 1 !Jg/L) 
were reported in the Phase II surface water samples at Transect A; a fraction of a !Jg/L of naphthalene 
was also reported in the Arthur Kill sample at Transect G. PAHs may be present as part of the 
suspended solids due to erosion of fill material. 

Pesticide and PCB compounds, PCNs, and hexachlorobenzene were not detected in surface water. 

Benzene and chlorinated benzenes (1,2- and 1,4-dichorobenzene and 1,2,4-trichlorobenzene) were 
detected in several surface water samples collected in South Branch Creek in both Phase I and II. No 
aquatic life-basis CCC or CMC values are available for these compounds. However, based on a literature 
review, aquatic life protection benchmarks were developed for benzene, chlorobenzene, 1,2- and 
1,4-dichlorobenzene (Table 6-27). While occurrence was scattered, most ofthe higher reported 
concentrations were clustered in the Transects A, C, and D areas. These constituents were detected in 
groundwater and soil throughout the site. They were also present at substantially elevated 
concentrations in MW-6, a shallow well about 50 feet from South Branch Creek from which groundwater 
would be expected to discharge to the creek somewhere between Transects Band C. The chlorinated 
benzenes in surface water may be due at least in part to shallow groundwater infiltration. However, their 
widespread occurrence in surface water and sediments (see below) suggests a migration mechanism 
similar to that of other adsorbed site contaminants including historic wastewater and storm water 
discharge from the LCP and GAF sites .. 

Scattered detections of other VOCs (tert-butyl methyl ether and Freons) were reported in South Branch 
Creek surface water samples. The frequency of detection ranged from 20 to 40 percent. These 
constituents were not present in shallow groundwater near the stream and do not appear to be related 
to the site. VOCs were not detected in the surface water samples collected from the Arthur Kill. 

6.6 Sediment 
Phase II sediment samples were collected along five (5) transects located in South Branch Creek and 
two transects in the Arthur Kill near the mouth of South Branch Creek. Nine additional 0-0.5-foot 
samples were collected in the Phase I Rl. The samples were collected following methods described in 
Section 3.3.5. 

Phase II sediment samples were sampled to "human refusal", which occurred at depths ranging from . 
0.5 to 2.5 feet. Sample refusal, the depth at which the manually operated sampler could no longer 
penetrate, is assumed to correspond to the bottom of the sediment which is believed to be considerably 
softer than the underlying soils. 

As described in Section 3, an extensive list of chemical constituents was analyzed in sediment as 
described in Section 3.7. The complete analytical results of detected constituents in sediment are 
presented in Appendix J. Of these, 23 TAL and 63 TCL analytes were detected in South Branch Creek 
(Transects A through E), and 20 TAL and 45 TCL analytes were detected in the Arthur Kill (Transects F 
and G). Table 6-29 presents a summary of descriptive statistics for the sediment samples for South 
Branch Creek and the Arthur Kill. Figures 6-25a through 6-27d show the spatial distribution of mercury, 
arsenic, and the total PCBs, Aroclor 1254 and Aroclor 1260, in the sediments from South Branch Creek 
and the Arthur Kill. 
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A regional study was performed in Old Place Creek in Staten Island, New York, a tributary of the Arthur 
Kill following the same methods and procedures as used during the LCP Phase II Rl in which 86 analytes 
were detected. A summary of descriptive statistics for sediment samples collected during the regional 
study can be found in Appendix M, Table N-4. 

There are no promulgated regulatory standards for sediment quality. However, the ER-Land ER-M 
screening values (Long, eta/., 1995) are used to provide a context for assessing the sediment data. 
These screening levels were selected from among several sets of frequently cited benchmarks because 
they are preferred by the NJDEP (NJDEP, 1998). The ER-Ls and ER-Ms represent the 10th and 50th 
percentile concentrations, respectively, associated with observed biological effects from systems with 
multiple contaminants. Correlation between effects and concentrations for many constituents, including 
mercury, was described by the Long, eta/. (1995) as "weak." The ER-Ls are used as a threshold below 
which biological effects are not expected. The ER-Ms are indicators of when effects might be expected. 
The ER-Ms do not indicate biological hazard, only that additional risk evaluation may be warranted. 
Tables 6-30a and 6-30b list the ER-Land ER-M values for various constituents, along with exceedances 
of these screening values for South Branch Creek. 

The ER-L value was exceeded for 23 constituents in at least one sample from South Branch Creek, and 
for 22 in the Arthur Kill. Twenty-two chemicals exceeded respective ER-Ms in South Branch Creek, 17 in 
the Arthur Kill. This pattern suggests a comparable level of criterion exceedance in both sampled areas. 

In the descriptive text that follows, the South Branch Creek samples refer to those collected along 
Transects A through E, and the Arthur Kill samples refer to Transect F and G which are near the mouth of 
South Branch Creek. The transect locations are depicted on Figures 3-1 and 3-2, as well as 
contaminant-specific figures discussed below. 

The horizontal and vertical delineation of site-related constituents for sediment is adequate to perform 
the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). Additional 
delineation of sediment may be performed, as necessary, as part of a Pre-Design Investigation (PDI). 

6.6.1 Mercury 

Total Mercury 

Total mercury was detected in 98 percent of the sediment samples in South Branch Creek, and in 
100 percent of the sediment samples in the Arthur Kill (Table 6-29, Figure 6-25a, through 6-25d), and 
100 percent of the sediment samples from both Off-Site Ditches (Figure 6-25e). The ER-Land ER-M 
concentrations for mercury are 0.15 and 0.71 mg/kg, respectively. Mercury concentrations exceeded 
both the ER-Land ER-M threshold in 48 of the 49 South Branch Creek sediment samples and also in all 
six of the sediment samples from the Arthur Kill. Although mercury was found in both areas, 
concentrations of mercury were higher in South Branch Creek than in the Arthur Kill. Mercury 
concentrations exceeded the ER-L threshold in each of the Off-Site Ditch samples. The ER-M threshold 
was exceeded in each of the samples from the Northern Off-Site Ditch, and 67% of the Southern Off-Site 
Ditch. The overall concentrations of mercury in the Northern Off-Site Ditch were elevated, averaging 
90.2 mg/kg, although they were generally lower than those found in South Branch Creek. 
Concentrations of mercury in the Southern Off-Site Ditch were significantly lower, averaging 1.29 mg/kg. 

As indicated on Figures 6-25a, there is a pattern of generally declining mercury concentrations in 
surficial sediment along South Branch toward the Arthur Kill. Maximum mercury concentrations (in the 
300-400 mg/kg range) were reported in stations SED-A-1, SED-A-2, and SED-2, each of which was 
located at the headwaters of South Branch Creek. In the Transect B/SED-3 area, approximately 
350 feet closer to the Arthur Kill, concentrations are substantially lower (all below 200 mg/kg). Slight 
increases are observed in the SED-C area, which is likely related to the depositional nature of this "back
bay" area and possibly to the presence of additional drainage inputs from the large concrete outfall that 

I Brown AND Caldwell I 
6-23 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007102 



• 

• 

• 

Section 6 Remedial Investigation Report 

is a historic remnant of the City of Linden trunk sewer line. Further toward the Arthur Kill, concentrations 
continue to decline, with concentrations between 24.5 and 128 mg/kg observed in the first Arthur Kill 
transect (Transect F). At Transect G, furthest out in the Arthur Kill, mercury ranged from 0.86 to 
12.5 mg/kg. These concentrations are similar to those observed throughout the Arthur Kill in both 
published agency databases and in samples collected in Old Place Creek (Appendix M). Extensive 
regional information published by various agencies (Figure 2-28) indicates that mercury in the Arthur Kill 
is generally in the single digit mg/kg range. Samples collected form Old Place Creek to supplement the 
regional information revealed an average mercury concentration of around 7 mg/kg (Table N-4). Thus 
the concentrations of mercury in Transect G, which average 5.5 mg/kg, indicates that mercury 
attenuates to background in the area of the Arthur Kill just beyond the mouth of South Branch Creek. 

Similar attenuation is observed for the deeper sediments (Figures 6-25b through 6-25d):, there is more 
of a distinct increase in mercury accumulation in the Transect C and D areas relative to more near-facility 
locations than is observed in the 0-0.5-depth interval, but the concentrations in sample SED-6 at 
Transect F (8.7 mg/kg at 0.5-1.0 feet and 4.8 mg/kg at 1.0-1.5 feet) are well within the range of 
background. 

The pattern of mercury concentrations in surficial sediment in the Northern Off-Site Ditch do not show a 
decreasing gradient from upstream to downstream, however that is to be expected due to the parallel 
run of the ditch adjacent to former operations areas of the LCP Site. The concentrations of mercury in 
the Southern Off-Site Ditch are lower than those found in the Arthur Kill during the Phase II Rl. The 
mercury results of the two off-site ditches indicates the Northern Off-Site Ditch has been impacted by 
runoff with contaminated sediment from the LCP Site, while the Southern Off-Site Ditch has not. 

Table 6-31 and Figure 6-28 present the mercury sediment results in South Branch Creek by depth for 
each station (along with selected other elements). For clarity of display, the graphical patterns are 
presented separately for each transect. The pattern of mercury presence by depth is highly variable. In 
certain locations (such as SED-5 and SED-6) there is a marked gradient with depth such that mercury 
declines to background levels by the 1.0 to 1.5-foot depth interval. At other stations, there is no 
apparent decrease with depth, and the location where the deepest sediment was available for collection 
(SED-D-2) showed essentially no change in concentration down to 2.5 feet. Several stations (notably 
SED-3) exhibited a maximum observed concentration in the second shallowest depth interval 
(0.5-1.0 feet). Overall, there appears to be no correlation between the location along the channel and 
the vertical mercury gradients. This heterogeneity probably reflects the tidal flushing and related 
processes of deposition and re-suspension that vary by location and have resulted in variable degrees of 
sediment mixing over time. 

Sequential Extraction 

Seven samples from three transects were submitted for analysis by a selective sequential extraction 
method after Bloom, eta/., (2003). This five-step sequence of extractions groups mercury compounds 
into "biogeochemically" distinct categories. These data are presented in Table 6-32. 

The majority of the mercury present was associated with fraction F4. F4 comprised between 65 and 
88 percent of total mercury, and the proportion was not related to the total mercury detected or the 
location within the areas evaluated (Transects A through C). The next most common forms of mercury 
present extracted with the F5 fraction, indicating highly insoluble mercury sulfide. Higher total mercury 
concentrations appear to be associated with a higher proportion of F5 and a lower proportion of acid 
soluble (F2) but the correlations are weak and there are an insufficient number of data points to draw 
any firmer conclusions. There is essentially no soluble mercury in sediments. These results were very 
similar to the on-site surficial soils in which elemental mercury and mercury sulfides were predominant. 
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The developers of the sequential extraction procedure indicate in their paper (Bloom, eta/., 2003) that 
the presence of methyl mercury cannot always be definitively linked with one of the sequential extraction 
fractions, as mercury methylation is variable based on specific conditions (See Section 7 for additional 
discussion of factors affecting methylation). However, case studies indicate that the methyl fraction may 
be associated with F3 (organo-chelated forms). The percentage of mercury present in the F3 fraction is 
South Branch Creek sediments ranged from 0.16 to 4.8 percent of total mercury. Methyl mercury 
analyses were not performed on these specific samples; however, based on the extremely low presence 
of methyl mercury as a percentage of total mercury (Table 6-33), it is certainly feasible that the very low 
concentrations of methyl mercury could be a portion of the F3 fraction. 

There are limited data on methyl mercury in the Arthur Kill basin overall. The agency databases report 
only total mercury results. In the regional study sediment samples collected in Old Place Creek, methyl 
mercury was detected in all10 samples (Appendix M, Table N-4). The highest percentage of methyl 
mercury was 0.39 percent, slightly higher than observed in South Branch Creek or the Arthur Kill. 

Methyl Mercury 

Methyl mercury was detected in 29 of the 32 sediment samples collected from South Branch Creek and 
in all six of the sediment samples from the Arthur Kill (Table 6-33). The percentage methyl mercury of 
the total mercury concentration was low (fractions of a percent) in all of the samples. In general, 
samples with higher total mercury concentration exhibited lower percentage methyl mercury. 
Sample SED-C-2-0.5-1.0 from South Branch Creek sediment showed the highest maximum total mercury 
concentration (901 mglkg) and the lowest percentage methyl mercury (0.0015 percent). Arthur Kill 
results for maximum total mercury (30 mglkg) and percentage methyl mercury were lower than the 
results from South Branch Creek. 

6.6.2 Other Metals and Arsenic 

Besides mercury, 22 metals and the metalloid arsenic were detected in sediment (Table 6-29). Of these, 
ER-Land ER-M values have been established for arsenic, cadmium, chromium, copper, lead, nickel, 
silver, and zinc. ER-Land ER-M exceedance frequency (Tables 6-30a and 6-30b, respectively) for these 
elements in South Branch Creek sediment samples was 35 to 98 percent, and 2 to 98 percent, 
respectively. In the Arthur Kill, ER-L values were exceeded in 17 to 100 percent of the samples and 
ER-M values were exceeded for three of those eight elements with an exceedances frequency of 
17 percent. In the Northern Off-Site Ditch, ER-L values were exceeded in 50 to 100 percent of the 
samples and ER-M values were exceeded for four of those eight elements(arsenic, lead, nickel, and zinc) 
with an exceedances frequency of 17 to 100 percent. In the Southern Off-Site Ditch, ER-L values were 
exceeded in 33 to 50 percent of the samples and ER-M values were not exceeded. 

Nine metals had the highest concentrations in South Branch Creek and the lowest concentrations in the 
Arthur Kill. Arsenic concentrations were ten-fold higher overall in South Branch Creek than in the Arthur 
Kill, with a clear gradient from the Site (as discussed further below). Zinc and lead concentrations in 
South Branch Creek were approximately five times higher than in the Arthur Kill. Other metals had 
comparable concentrations in both sampled areas. Barium and cadmium had the highest 
concentrations in South Branch Creek, approximately ten-fold higher than in the Arthur Kill sediments. 

Arsenic concentrations in the Northern Off-Site ditch were approximately 6 times higher than in the 
Arthur Kill. While the highest concentration of lead in the Northern Off-Site Ditch (242 mglkg) was 
higher than the highest found in the Arthur Kill (161 mglkg}, the average concentrations of lead were 
comparable. Concentrations of other metals in the Southern Off-Site Ditch were comparable or lower 
than the Arthur Kill. 
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Arsenic 

The distribution of arsenic in sediments at various depths appears on Figures 6-26a through 6-26d, and 
the depth distribution appears in Table 6-31. Figure 6-28 shows the variation by station and depth. 
There is an area of marked arsenic elevation in the headwater section of South Branch Creek, with 
surficial sediments containing up to 4,250 mglkg arsenic (SED-2). Similar elevated levels of arsenic 
were similarly detected in this area in the low marsh soils (Section 6.2.2). Arsenic in other surficial 
sediment samples in the Transect A area ranged from 118 to 2,640 mglkg. 

Moving toward the Arthur Kill, arsenic concentrations decrease dramatically; by Transect F, arsenic 
ranged from 13 to 47 mglkg, and by Transect G, the concentrations were between 14 and 16 mglkg. 
These levels are comparable to the regional arsenic concentrations in agency databases, which reported 
arsenic in surficial sediments between 10 and 100 mglkg, most frequently in the range of 20 mglkg 
(Section 2.10). Arsenic concentrations in sediments collected in the regional study from Old Place Creek 
averaged 35 mglkg (Appendix M Table N-4). Therefore, the arsenic impact, as with mercury, attenuates 
to background by the mouth of South Branch Creek. 

The elevated arsenic concentration observed in SED-2 appears to be a surficial condition, since the 
0.5-1.0-foot and 1.0-1.5-foot samples at that location only contained around 100 mglkg. A decrease 
with depth was also observed in SED-6 and SED-E-2, and to a lesser extent in SED-4 and SED-5. Other 
locations showed no decrement with depth. 

The headwater area of South Branch Creek is clearly impacted by elevated arsenic. However, the 
arsenic enrichment appears to be a relatively isolated condition, as concentrations drop off rapidly with 
distance from the headwater. This apparent arsenic hot-spot does not likely result from on-site sources. 
Arsenic is not associated with chlor-alkali facilities and the sediment concentrations are considerably 
higher than arsenic levels observed in site soils within the former LCP production area. These data 
suggest that the source of arsenic in this area may have originated from another off-site source, possibly 
as a result of overland flow in the swale along the railroad tracks from the duPont and GAF sites. The 
elevated nature of the arsenic concentrations in this area relative to in upland on-site areas has already 
been described in Section 6.2.2 as part of the low marsh soils discussion. The fish tissue data collected 
at Transect A (see Section 6.7.2) further indicate that there is an unusual form of arsenic present in this 
area 

Arsenic concentrations found in the Northern Off-Site Ditch, presented in Figure 6-26e, do not appear to 
follow a clear pattern, with the highest concentration found in the middle B-transect, and comparable 
concentrations at the A and C transects. As discussed above, the concentrations are significantly 
elevated over the Arthur Kill, indicating a discharge of Arsenic into the Northern Off-Site Ditch. The 
highest concentrations of Arsenic in surficial soils on the LCP Site were found in the vicinity of the former 
Linde Hydrogen Plant, located north of the ditch, indicating runoff from this area of the Site may have 
impacted the Northern Off-Site Ditch. 

Concentrations of Arsenic in the Southern Off-Site Ditch are comparable or lower than those found in the 
Arthur Kill indicating arsenic is not a concern beyond regional conditions. 

Other Metals 

Sediment results for other key metals (cadmium, copper, lead, nickel, and zinc) appear in Appendix J and 
Figures 6-29 through 6-32. In general, as illustrated in the figure, the concentrations of multiple 
inorganic elements show a high degree of correlation. Key pattern similarities include a decline in 
concentration with depth at SED-1, SED-C-2, SED-5, and SED-E~2 a concentration elevation at SED-B-1 
with relatively consistent concentrations across the rest of Transect B; similar concentrations in all 
samples at SED-D-2 (all depths) and SED-D-3; and overall decli.ning levels at the mouth of South Branch 
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Creek and into the Arthur Kill. Mercury generally correlates with the other elements, but shows a more 
marked decline along South Branch Creek and into the Arthur Kill. The relative immobility may be due to 
binding of mercury with sulfides to form insoluble cinnabar. 

The high correlation among multiple elements suggests that the distribution is related to sediment 
characteristics {e.g., grain size) and not to specific sources. Visual descriptions of the relative grain size 
of the sediment are presented in Appendix C. 

Acid Volatile Sulfide/Simultaneously Extractable Metals (AVS/SEM) 

AVS/SEM measurements are used as a general indicator of bioavailability of divalent metals {cadmium, 
copper, nickel, lead, mercury and zinc) in sediment. The major component of AVS; iron sulfide {FeS), 
reacts with those metals to form metal sulfides. The solubility of these metal sulfides is very low, and 
they are therefore not considered bioavailable. In sediments that contained a high level of reactive 
sulfide, the partitioning of divalent metals {Cd, Cu, Ni, Pb, Hg, and Zn) into the aqueous fraction {pore 
water), which represents the contact medium for aquatic life, will be minimized. Conversely, sediments 
with SEM greater than AVS are of potential concern with regard to bioavailability from sediment. 
Specifically, where the AVS/SEM ratio is less than one, there is a potential for the presence of soluble 
{bioavailable) metals. 

Four samples from South Branch Creek had AVS/SEM ratios below one {Table 6-34): two from Transect 
D and two from Transect E. Similarly, all three samples from Transect G in the Arthur Kill had AVS/SEM 
levels below one. These results suggest the potential for bioavailability of divalent metals in these 
sediments, possibly due to the low levels of sulfides associated with coarser-grained substrate. In 
general, the AVS/SEM ratios do not appear to correlate with the total SEM concentrations. However, as 
discussed above, bulk concentrations of metals overall are elevated in the portion of ditch closest to the 
former production facility. The total bulk concentration of metals is not useful in predicting the potential 
for bioavailability since concentrations of sulfides, which control bioavailability, vary. In fact, the sample 
with the highest total SEM {SED-B-1-0-0.5 in South Branch Creek, 0.27 ~moles/g) is predicted to have 
minimal bioavailability due to high AVS, and, conversely, the samples in the Arthur Kill with low total SEM 
have low proportional AVS and therefore higher predicted bioavailability. The AVS/SEM calculation is 
based on the total of divalent metals and therefore accounts for competition among individual metals for 
binding sites. In addition, other variables such as total organic carbon may bind metals. For these 
reasons, therefore, it appears as if the total concentration of metals is of limited use in predicting 
bioavailability and ecological risk in this system. Rather, the presence of sulfides and other ligands, 
likely associated with fine-grained, depositional sediments, may be the controlling factor. 

6.6.3 Organics 

PCBs 

Sediments collected from South Branch Creek had PCBs detected in 16 samples. Those PCBs were 
identified as Aroclor 1254 and Aroclor 1260 {Table 6-35, Figure 6-27a through 6-27d) which are the 
same as those observed in the on-site soils. The ER-Land ER-M concentrations for Aroclor 1254 are 
0.023 mglkg and 0.18 mglkg, respectively. Ofthe samples with detectable PCBs, 18 percent exceeded 
the ER-Land 16 of the ER-M threshold. 

None of the Arthur Kill sediment samples had detectable PCB concentrations. In the Transect A area, 
Aroclor 1254 was present, while in the locations closer to the Arthur Kill, PCBs were identified as 
Aroclor 1260. The maximum observed concentrations was 2.73 mglkg and 1.12 mglkg in the surficial 
samples at station SED-8 and SED-2, respectively. Other PCB results in South Branch Creek were well 
below 1 mglkg, and the deeper samples contained less than the shallower {0-5-foot) samples. Overall, 
the Transect A area contains slightly higher PCBs than the remainder of South Branch Creek. This 
pattern, and the presence of AR 1254 {found upland}, suggests that there could be a contribution from 
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Site sources, although, as discussed in Section 2.6.1, other sources have historically discharged to this 
area as well. Additionally, regional studies of the Newark Bay estuary, as discussed in Section 2.10, 
have shown PCBs to be ubiquitous at concentrations similar to those found in South Branch Creek. 
These results indicate that there is the possibility of PCB contributions to South Branch Creek in the 
furthest upland transects. 

PCBs were not in the Off-Site Ditch samples with a single minor exception. One sample from the 
Southern Off-Site Ditch contained total PCBs at 0.0985 mglkg. These results suggest that PCB 
contamination is not an issue in the Off-Site Ditches. 

PAHs 

All eighteen analyzed SVOCs that are classified as polycyclic aromatic hydrocarbons (PAHs) were 
detected in sediment samples collected from South Branch Creek. The frequency of detection for these 
18 chemicals in South Branch Creek samples ranged from 16 to 78 percent (Table 6-30a through 
6-30b). ER-L/ER-M values have been established for 12 of these PAHs. The frequency of ER-L 
exceedances ranged from 4 to 39 percent. The ER-Ms were exceeded for 10 of these constituents, in 2 
to 10 percent ofthe samples. The average total PAH concentration in South Branch Creek sediments 
was 8.3 mglkg (Table 6-36 and Figures 6-33a through 6-33d). However, there was considerable 
variability: a relatively high value (27.6 mglkg at SED-B-1-0-0.5) and the minimum (0.26 mglkg at 
SED-B-2-0.5-1.0) were observed in the same transect. 

In sediment samples collected from the Arthur Kill, 17 of the 18 PAHs were detected 
(2-chloronaphthalene was not detected). The frequency of detected chemicals ranged from 50 to 
100 percent, with between 33 and 67 percent of samples exceeding ER-Ls and 17 to 50 percent 
exceeding ER-Ms. The average total PAH concentration in the Arthur Kill sediment samples 
(50.2 mglkg)(Table 6-36) was nearly an order of magnitude higher than in South Branch Creek 
(8.3 mglkg). The maximum observed total PAH concentration was in the shallowest sample at station 
F-3 (225 mglkg), followed by 49.9 mglkg and 19.9 mglkg in SED-F1 and SED-F2, respectively. 
However, as with South Branch Creek, there was over two orders of magnitude variability within the 
Arthur Kill sample set. 

In sediment samples collected from the Northern Ditch, 16 of the 18 PAHs were detected. The 
frequency of detected chemicals ranged from 67 to 100 percent. Of those detected, acenaphthene, 
anthracene, benzo(a)anthracene, chrysene, phenanthrene, dibenzo(a,h)anthracene, fluoranthene, and 
pyrene were detected above the ER-Ls. Only one sample for anthracene was detected above the ER-Ms. 
In sediment samples collected from the Southern Off-5ite Ditch, 12 of the 18 PAHs were detected. The 
frequency of detected chemicals ranged from 17 to 100 percent. Of those detected only 
dibenzo(a,h)anthracene was detected above the ER-Ls. No samples for PAHs were detected above the 
ER-Ms. 

The average total PAH concentrations for the Northern Off-Site Ditch (3.2 mglkg) and Southern Off-Site 
Ditch (0. 75 mglkg) were lower than found in the Arthur Kill (50.2), indicating there is not an elevated 
concern for PAHs in sediment in the Off-Site Ditches compared to the Arthur Kill. 

The profile of PAH compounds (Figures 6-34a through 6-34d) is similar at most stations and depths in 
both South Branch Creek and the Arthur Kill, with a relatively even distribution of various compounds. 
Total carcinogenic PAHs (cPAHs) in sediments and cPAHs normalized to B(a)P) are shown on 
Figures 6-35a through 6-35d. This pattern is similar to what was observed in site fill (Section 6.1.6). 
The exception was the portion of South Branch Creek nearest to the Site (Transect A area), where 
chrysene and benzo(a)anthracene (B(a)A) represented a higher proportion of PAH species. The samples 
with the different profile were also ones in which higher total B(a)P equivalents were observed; 
otherwise, cPAH concentrations were generally comparable throughout South Branch Creek and the 
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Arthur Kill, or higher in the Arthur Kill. It appears as if the cPAH presence in the Transect A area is from a 
source other than site fill or regional contribution. As discussed previously, this area has historically 
received flow from various non-site industrial sources, which appear to account for other contamination 
observed (notably arsenic). 

PAHs are ubiquitous and the low-ppm concentrations observed in South Branch Creek are typical of 
industrialized waterways (ATSDR, 1995). Comparable concentrations were detected in the regional 
study samples collected in old Place Creek (which averaged around 5 mg/kg total PAHs; Table N-10). 
Furthermore, the elevated concentrations in the Arthur Kill sediments (Transect F) compared with South 
Branch Creek suggest a source unrelated to the Site. The PAHs detected in sediments (as well as low 
marsh soils) appear to be derived from regional sources, with the exception of some sediment in the 
Transect A area, which was derived in part from overland flow from neighboring properties. 

PCDDs/PCDFs 

Sediment samples were analyzed for 17 polychlorinated dibenzo-p-dioxins and -furans (PCDDsjPCDFs}, 
21 pesticides and herbicides, 51 non-PAH SVOCs and 46 volatile organic compounds (VOCs). 

The full suite of analyzed PCDD and PCDF congeners was detected in nearly every sediment sample 
collected from South Branch Creek and the Arthur Kill. These data were expressed by normalizing to the 
WHO (2005) TEFs to obtain TEQ. The TEQs have been calculated individually for PCDDs and PCDFs and 
are presented in Table 6-37 and Figures 6-36a through 6-36c. Discussion of TEFs in assessing risk also 
appears in the Human Health and Ecological Risk Assessments (Appendices P and Q). 

The spatial distribution of TEQ values is presented in Figures 6-36a though 6-36c. The lowest TEQ 
observed in South Branch Creek was at SED-A-2-1.0-1.5 (2 ng/kg), and the highest at SED-C-3-0-0.5 
(170 ng/kg) These differences may be related to variations in depositional conditions; for example, the 
Arthur Kill has been repeatedly dredged over the years. Furthermore, the PCDDs/PCDFs in each of the 
study areas are within the range of urban sediment background for Arthur Kill and are substantially lower 
than the levels in Newark Bay. These data support the conclusion that South Branch Creek is a receiving 
area for PCDD/PCDF deposition from regional sources in addition to the apparent contributions of PCDFs 
from the site. 

The proportions of PCDFs in the South Branch Creek samples are dominated by PCDFs, particularly in 
the landward samples (Figures 6-36a through 6-36b). The mid-channel South Branch Creek samples 
reveal decreasing proportions of PCDFs while the sample collected within the Arthur Kill (Transect G) are 
comprised nearly entirely of PCDDs. These data suggest that a site related contribution of PCDFs in the 
South Branch Creek sediments that becomes more progressively dominated by the PCDDs of regional 
origin in the samples approaching Arthur Kill. 

Pesticides/Herbicides 

A variety of pesticide and herbicide compounds were reported in sediments: a total of 12 compounds 
were detected in the South Branch Creek sediments, with a detection frequency ranging from 2 to 
49 percent. In the Arthur Kill, six pesticide and herbicide compounds were detected, ranging from 17 to 
83 percent detection frequency (Table 6-29). 

The highest concentration observed was dieldrin at 15 mg/kg in the 1.0-1.5 foot depth sample at station 
SED-B-2. This observation appears to be an anomaly, as other dieldrin observations were all below 
0.012 mg/kg. The principal pesticides present in sediments are DDT and its daughter products, which 
were distributed throughout South Branch Creek and the Arthur Kill. There does not appear to be any 
consistent pattern or relationship to the Site, with highest concentrations in SED-B-2 (1.0-1.5 feet) 
followed by SED-E-2 (0.5-1 feet), SED-B-2 (1.0-1.5 feet), SED-F-3 (0-0.5 feet), and SED-G-2 (0-0.5 feet). 

I BrownANDCaldwell I 
6-29 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Docurnent\RIR071513(rern_inv_rpt).docx 

R2-0007108 



• 

• 

• 

Section 6 Remedial Investigation Report 

The total DDT compound average concentrations were slightly higher in the Arthur Kill (1.2 mg/kg, 
Table 6-31) than in South Branch Creek (0.481 mg/kg), and the lack of an overall pattern indicates that 
the Site is not a source. 

DDT and its daughter products DDE and DDD were also detected in both the Northern and Southern 
Off-Site Ditches, however their respective concentrations were lower than those found in either South 
Branch Creek or the Arthur Kill. The maximum detections of DDTin the Northern Off-Site Ditch was 
0.244 mg/kg, and 0.0067 in the Southern off Site Ditch. 

Chlorinated Benzenes 

As in surface water, a variety of chlorinated benzene compounds (chlorobenzene, 1,2- and 
1,4-dichlorobenzene, and 1,2,4-trichlorobenzene) were reported in sediments. The maximal chlorinated 
benzene impact overall was in the Transect A area (up to 0.64 mg/kg chlorobenzene, 7.12 mg/kg 
1,2-dichlorobenzene, 15.1 mg 1,4-dichorobenzene, and 11.8 mg/kg 1,2,4trichlorobenzene), although 
the maximum individual chlorobenzene concentrations were at Transect C (1.1 and 2.3 mg/kg, both at 
deeper locations at station SED-C-2). A somewhat lower chlorobenzene concentration (0.33 mg/kg) was 
observed in the 0-0.5-foot depth interval at this location. This pattern of increasing concentration with 
depth (which was not observed with other site-related constituents) suggests impacts from historic 
wastewater discharge and/or groundwater discharge that may be responsible for what was observed in 
sediments in this immediate area. Well MW-6S, which contained 16,200 mg/L of chlorobenzene, is 
within a couple hundred feet of the Transect C area of South Branch Creek. Similarly, benzene 
concentrations were highest in sediments at Transect C. Both chlorobenzene and benzene are more 
soluble than the di- and tri-chlorinated benzenes with lower kocs and would be expected to be more 
mobile at the groundwater/surface interface, but then to have lower residence times in surface water. 
These properties could account for benzene and chlorobenzene having a more pronounced presence in 
the area of the presumed groundwater intrusion but lower persistence in sediments overall when 
introduced via run-off/suspended solids. 

Chlorinated benzenes were detected in the Northern Off-Site Ditch at concentrations generally between 
those found in South Branch Creek and the Arthur Kill, with one notable exception. 1,4-Dichlorbenzene 
was detected on average at 2.5 mg/kg, compared to the average of 0.3 mg/kg South Branch Creek. 
Chlorinated benzenes were not detected in sediments in the Southern Off-Site Ditch. 

Other Organics 

Sixteen non-PAH SVOC compounds were detected in South Branch Creek, with a detection frequency 
ranging from 2 to 57 percent (Table 6-29). Fifteen SVOCs have been detected in the Arthur Kill. The 
detection frequency for these 15 SVOCs ranged from 17 to 50 percent. Chlorobenzene was detected at 
concentrations 2 to 3 orders of magnitude higher in South Branch Creek than the Arthur Kill. 

Notwithstanding low levels of benzene and chlorobenzene, as discussed above, VOCs were not generally 
prevalent in sediments. Seventeen VOCs were detected in the South Branch Creek sediments, with a 
detection frequency between 3 and 84 percent (Table 6-29). In the Arthur Kill sediments, eight VOCs 
were detected, ranging from 17 to 67 percent. Sixteen (16) VOCs were detected in the Northern Off-Site 
Ditch, with a detection frequency between 17 and 100 percent. Three VOCs were detected in the 
Southern Off-Site Ditch, with a detection frequency between 17 and 67 percent. All detected VOCs had 
concentrations within the same order of magnitude. With the exception of chlorobenzene, acetone, and 
toluene, VOC concentrations were in the low ug/kg range and are considered trace. 

None of the organic compounds other than those discussed in Section 6.6.3.1 through 6.6.3.3 have 
ER-Land ER-M values established for them. 

I Brown AND Caldwell I 
6-30 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 
R2-0007109 



• 

• 

• 

Section 6 Remedial Investigation Report 

6.6.4 Sediment Toxicity 

Four sediment samples were collected for concurrent sediment toxicity and bulk chemistry analysis. The 
samples were collected from Stations A-3, C-1, and E-1 in South Branch Creek (Figure 2-1). and 
Station W-2 in the tributary to Old Place Creek during the regional study (Appendix M, Figure N-1). The 
sediment toxicity report prepared by American Aquatic Testing of Allentown, Pennsylvania, appears in 
Appendix H. 

Upon receipt and handling, the sediment toxicity testing laboratory, American Aquatic, reported that 
samples E-1 and C-1 produced mercury vapors (0.3 mg/m3 and 0.09 mg/m3, respectively) that could not 
be managed safely in the laboratory environment. Following extensive discussions with American 
Aquatic, several additional sediment toxicity testing facilities, and EPA/NJDEP, EPA authorized the 
elimination of these samples from the program on October 26, 2006. On October 27, 2006, American 
Aquatic transported these samples to the site where they were combined with the Investigational 
Derived Waste (IDW) for proper disposal. 

Sediment toxicity testing using a 10-day testing protocol proceeded on sample A-3 and a regional control 
sample (W-2), as required by the method. Percent survival (56%) for the South Branch Creek sample 
was significantly lower than the laboratory control survival (95%). The site sample is considered acutely 
toxic because of the reduced survival in the acute testing conditions. Therefore, additional chronic 
testing was not performed. 

Table 6-38 summarizes the 10-day survival rates for the marine amphipod (Leptocheirus plumulosus), 
along with sediment contaminant results, in the South Branch Creek and laboratory control samples. 
Table 6-38 excludes trace metals that were ND in both samples, common earth elements (aluminum, 
calcium, magnesium, potassium, and sodium), and PCDDs/PCDFs. The PCDD/PCDF TEQ for sample A-3 
is 27 ng/kg (within the range throughout South Branch Creek and the Arthur Kill). 

The overall pattern of organic compounds in the two samples is similar and does not suggest that 
organic contamination accounts for the difference in amphipod survival between the two stations. The 
differences in observed sediment toxicity are more likely related to differences in mercury 
concentrations. 

6.7 Biota 
Fish (mummichog) and crab (fiddler crab) samples were collected in South Branch Creek, and the Arthur 
Kill in September 2006. Fish samples were collected at the approximate midpoint of each transect, at 
high tide, and crab samples were collected from each bank of the channel at each transect, at low tide 
(Figure 3-2 and Appendix M, Figure N-1). Fish and crab samples were rinsed, but not depurated and 
analyzed on a whole body basis for the list of COPECs (see Section 3.3.6). Detected analytes in tissue 
samples are presented in Tables 6-39a and 6-39b and Appendix J. 

Specimens were inspected for obvious deformities. None were noted in the crabs. An anatomical 
abnormality was noted in only one individual fish, from sample MC-E. This specimen presented with a 
bulbous growth under the gill at the ventral side of the fish. The growth was a clear bladder, 
approximately twice the size of the fish's eye. There was some red visible inside, possibly blood. This 
particular fish measured 67 mm and weighted approximately 3.5 grams (a just above average size for 
this sample). 

During exploratory seining as part of pilot studies, some mini krill and shrimp were observed. However, 
this method was not used for the specimen collection. Crabs observed were almost entirely uca pugnax 
(Atlantic marsh fiddler), with an occasional uca minax (red-jointed fiddler crab, estimated at 1-5% of the 
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specimens encountered). Other species noted were blue crab (one notation, several observations, with 
larger specimens observed towards the mouth of South Branch Creek), black fingered mud crab (one 
observation of an apparent juvenile, 1 to 1 Y2 inches long), and the occasional small unidentified crab. 

No incidental observations offish other than mummichog were noted. However, the fish collection 
efforts involved the use of minnow traps designed to capture small fish and were not intended to serve 
as a fish population survey tool. 

Fish and crab whole body tissue was analyzed for 10 metals, methyl mercury, arsenic speciation 
compounds (arsenobetaine, arsenite, arsenate, monomethylarsonate, and dimethylarsinate), percent 
lipids, percent solids, and 156 PCB Congeners. Tables 6-39a and 6-39b present a summary of 
descriptive statistics for the fish and crab tissue samples, respectively; Figures 6-37a through 6-38b 
show the spatial distribution of mercury and arsenic in these samples. 

Mummichog and fiddler crab samples were collected in the tributary to Old Place Creek during the 
regional study in September 2006. A summary of descriptive statistics for fish and crab tissue samples 
collected during the regional study can be found in Appendix M, Table N-12a, N-12b Figures N-9a 
through N-10b in Appendix M show the spatial distribution of mercury and arsenic in fish and crab tissue 
in samples from the regional study 

The horizontal and vertical delineation of site-related constituents for biota is adequate to perform the 
analysis and selection of remedial alternatives as part of the Feasibility Study (FS). Additional 
delineation of biota may be performed, as necessary, as part of a Pre-Design Investigation (PDI). 

6.7.1 Mercury 
The distribution of mercury concentrations in fish (Figure 6-37a) paralleled those observed in sediment, 
with the maximum concentration (7.68 mglkg) reported in sample MC-C (Transect C), somewhat lower 
concentrations in Transect A (2.59 mglkg in MC-A), a somewhat lower concentration in Transect B, and 
diminishing concentrations approaching the Arthur Kill. The one fish sample collected from the Arthur 
Kill (MC-F) contained 0.535 mglkg mercury, comparable to the levels in fish collected from Transects D 
and E. The comparability of the patterns of mercury in fish tissue and sediment reflects the low mobility 
of this fish species and is consistent with bioaccumulation from the sediment in the immediate habitat 
area. However, since aquatic animals are consumed whole, for risk estimation purposes, whole body 
measurements are the most representative. The DERA estimates food chain exposures based on the 
whole body data. 

Typically, the majority of mercury in fish tissue would be present in the methylated form, as was the case 
in the samples where total mercury was relatively low. However, where fish tissue mercury was highest, 
the majority of mercury is not methyl mercury (Table 6-40a). Possibly the quantity of mercury in 
sediments in these areas has resulted in uptake of elemental or inorganic forms via a less typical 
mechanism. The higher levels of total mercury may result from incidental sediment in the gut. 

The distribution of mercury in crab samples differed slightly from that in fish (Table 6-40b, Figure 6-37b). 
The maximum concentration (70.2 mglkg) was detected in FC-C-1 (Transect C), but Transect B showed 
the next highest concentrations, followed by Transects A and D. The total mercury concentration · 
detected in one of the two samples from the Arthur Kill (FC-F-2; 3. 7 4 mglkg) was comparable to that 
observed in samples from Transect A. 

Tissue samples collected during the regional study (Old Place Creek) contained far lower mercury 
concentrations than those collected from South Branch Creek, with a maximum concentration of 
0.15 mglkg in fish and 0.19 mglkg in crab (Appendix M, Tables N-13a and N-13b, Figures N-9a and 
N-9b). 
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Crab sample mercury reflected a lower percentage of methyl mercury, ranging from 0.77 to 78 percent 
in South Branch Creek (Table 6-40b and Appendix M Table N-13b). The crab samples revealed a clear 
negative relationship between total mercury and percentage methyl mercury. Overall the percentage 
methyl mercury in biota tissue was higher where the total mercury concentration was lower, although 
this pattern was more consistent in crabs than in fish. 

Crabs and fish contained comparable levels of lipids, approximately 1 percent of body weight. 

6. 7.2 Arsenic 

As with sediment, arsenic concentrations in both fish and crab tissue (presented on Figures 6-38a and 
6-38b, respectively) exhibited a notable elevation in the MC-A and FC-A samples (Transect A). 
Concentrations elsewhere in South Branch Creek and in the Arthur Kill stations were relatively consistent 
(in the 3 to 6 mglkg range for fish and the 7-10 mglkg range for crabs). The regional study arsenic 
concentrations in fish tissue averaged 2.4 mglkg (Table N-12a, Appendix M), somewhat lower. However, 
the regional study total arsenic crab data (average 9.9 mglkg; Table N-12b) were comparable to those 
from South Branch Creek and Arthur Kill These data suggest that other than in the area of extremely 
elevated sediment, arsenic concentrations in crab tissue are not especially sensitive to the immediate 
sediment quality and may be homeostatically regulated. 

Speciation data for arsenic in fish tissue appear in Table 6-41. As predicted based on arsenic's known 
tendency to predominate in fish tissue in an organic form (ATSDR, 2007) a very small proportion of 
arsenic was inorganic (typically in the range of 1 percent or less), with the majority present as 
arsenobetaine (a nontoxic organic form). The exception was in the area of highly elevated arsenic 
sediment concentrations, MC-A (Transect A), which showed 2-3 percent organic arsenic. In addition, the 
arsenic species that were analyzed (trivalent inorganic, pentavalent inorganic, arsenobetaine, 
dimethylarsinate, and monomethylarsonate) accounted for the approximate total arsenic present in 
most samples. At Transect A, however, the total arsenic concentration did not reflect the sum of these 
forms, with only 20 to 38 percent of the total arsenic accounted for (Table 6-41). These results suggest 
that the fish in Transect A have accumulated an unusual form of arsenic that is not typical in the 
environment, perhaps a complex organic form. This unusual arsenic contamination appears to have no 
relationship to the former chlor-alkali operations or anthropogenic fill and provides additional evidence 
of a separate, off-site source of arsenic into the head end of South Branch Creek. 

The arsenic tissue data were carefully reviewed and the appropriate moisture corrections were applied. 
Certainly there are precision issues with comparing the sum of speciated forms with the total for the 
analyzed element. This imprecision is exacerbated by the fact that the speciation analyses and the bulk 
analyses were performed by different laboratories. Nonetheless, each of the crab tissue samples in 
South Branch Creek and the Arthur Kill with the exception of the FC-A samples showed sums of arsenic 
species that accounted for between 70 and 120 percent of the total arsenic concentration, which is 
relatively good correlation given the inter-laboratory situation and the matrix effects. The arsenic forms 
in the FC-A samples, on the other hand, only accounted for 20 to 38 percent of total arsenic. Thus a 
majority of arsenic in those samples is not inorganic or in the most common organic forms, methylated 
and betaine, which typically accounts for the majority of arsenic in fish issue (Ackley, et at., 1999). In 
summary, the arsenic therefore appears to be in some other organic form that is not commonly 
observed. 

The nature and source of the unidentified arsenic species is unknown. However, as detailed in earlier 
sections of this report (see Section 2.6.1}, the headwaters area of South Branch Creek has historically 
received drainage from the duPont and GAF sites, which are known to have used and potentially 
discharged arsenicals. It is therefore entirely plausible that the arsenic present in the fish in this area of 
markedly elevated arsenic concentrations in sediment have accumulated an arsenical that is not 
commonly found. 
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6. 7.3 Other Metals 

Table 6-39a presents the descriptive statistics for fish tissue data for the other inorganic COPECs 
(barium, chromium, copper, iron, lead, manganese, vanadium, zinc). These eight metals were also 
detected in the fish tissue sample from the Arthur Kill. In the crab samples from South Branch Creek, 
these eight metals and arsenic were also detected in all10 samples collected; as well in both crab 
tissue samples from the Arthur Kill (Table 6-39b). 

Figures 6-39 through 6-41 illustrate the distribution offish tissue inorganic results. Barium 
concentrations in fish tissue samples were highest in South Branch Creek samples, approximately 
10-fold higher than the Arthur Kill. Fish tissue concentrations for iron, lead, manganese, vanadium, 
chromium and copper were the lowest in the samples collected from South Branch Creek. All metals but 
barium were detected in the same order of magnitude in both sample areas. Figures 6-42 through 6-44 
show the distribution of inorganics in crab tissue. Barium, zinc, and lead concentrations in crab tissue 
samples were highest in South Branch Creek samples. Barium concentrations in crab tissue samples 
collected from South Branch Creek were 10-fold higher than the Arthur Kill. Crab tissue concentrations 
for iron, manganese, vanadium, and copper were the lowest in the samples collected from South Branch 
Creek. All other elements were present at comparable concentrations. 

Overall, no pattern of elevated fish tissue concentrations is observed with these other metals 
(Figures 6-40 through 6-41). In crab tissue, barium, iron, lead, and zinc are present at higher 
concentration in South Branch Creek biota samples than in the Arthur Kill. As with mercury, this 
observation may reflect retention of impacted sediment in the gut rather than accumulation in tissue. 

Further discussion ofthe biota-sediment accumulation factors appears in Section 6.8. 

6.7.4 PCBs 

Co-planar PCBs were analyzed in tissue. Of the 156 PCB congeners analyzed, 131 were detected in the 
fish tissue samples collected from South Branch Creek (Table 6-39a, Figure 6-45). The PCB conger 
detection frequency ranged from 20 to 100 percent. In the sample collected from the Arthur Kill, 99 
PCB congeners were detected. The total concentration of PCBs (sum of the average congener 
concentrations) was only slightly higher in South Branch Creek (344 ug/kg) than in the Arthur Kill 
(209 ug/kg), and comparable to the concentration of 278 ug/kg detected in samples from the regional 
study (Appendix M, Table N-12a). These concentrations are above the fish flesh criterion of 100 ug/kg 
that has been developed for the most sensitive receptors (mink), but below that estimated for less 
sensitive receptors such as rabbit (660 ug/kg; Newell, eta/., 1987). 

The comparability of the PCB data in fish tissue from various locations indicates that PCB 
bioaccumulation from the South Branch Creek area is comparable with regional conditions. 

In crab tissue, total PCBs in South Branch Creek specimens averaged 211 ug/kg, with 86 ug/kg in 
Arthur Kill samples (Table 6-39b, Figure 6-46), the same total PCB concentrations as observed in the 
regional study crab samples (Table N-12b, Appendix M). The greater elevation in South Branch Creek 
crab but not fish tissue concentrations probably reflects the tendency of undepurated crabs to retain 
sediment in their guts, thereby more closely reflecting the immediate sediment quality. 
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• 6.8 Measures of Biological Accumulation 

6.8.1 Bioconcentration Factors (BCFs) 

• 

• 

Bioconcentration factors (BCFs) reflect the accumulation of contaminant in tissue from water. They are 
estimated as follows: 

mgj 
BcF(lwater/ . )= jkgtissue 

jkg tissue mg/ 
jlwater 

Based on the average total mercury concentration in fish and surface water from Transects A through E 
(2.6 mg/kg and 3.9x 1Q-3 mg/1, respectively; see Tables 6-39a and 6-27 for the data), the 
bioconcentration factor (BCF) from water to fish is approximately 700 (Table 6-42). Using methyl 
mercury results (0.68 mg/kg in fish and 5.5 x 10-6 J,Jg/L in fish and water, respectively}, the approximate 
BCF for methyl mercury is 1 x 105. Using the samples from Transect F to represent the Arthur Kill (no 
fish were obtained at Transect G), the total and methyl mercury BCFs are estimated at 400 and 4 x 105, 
respectively. These BCFs are comparable with those that have been reported in the literature (see 
Section 7 .2) and indicate that bioaccumulation is occurring despite the tiny proportion of total mercury 
present in surface water that is methylated. 

6.8.2 Biota-Sediment Accumulation Factors (BSAFs) 

Tissue accumulation is not typically a concern for metals. However, the USEPA previously expressed 
concern about the potential for tissue accumulation and specifically requested tissue analyses for 
10 metals. To address the resulting data, Biota-Sediment Accumulation Factors (BSAFs) were calculated 
for these metals. The BSAFs provide an estimate of the uptake of chemical constituents from sediment 
to biological tissue by taking the lipid-normalized concentration in organisms divided by the organic 
carbon-normalized concentration in sediments. The BSAFs for metals are reported as: 

BsAF(kgsedimentj . ) 
/kg tiSSUe 

And the BSAFs for total PCB Congeners are reported as: 

mgj 
jkgtissue 

~sediment 

m;{glipid 

m;{goc 
These BSAFs are based on the undepurated data, meaning that the total tissue concentrations reflect 
sediment retained in the gut. The BSAFs therefore may not provide an accurate representation of 
contaminants accumulated in tissue. However, mummichog and crab are prey species consumed whole. 
Therefore, the BSAFs estimated based on the undepurated results reflect the food chain impacts. 

The BSAFs for fish and crab tissue are presented in Tables 6-43a and 6-43b, respectively. They are 
highly variable but all well below 1, indicating that the tissue contains lower concentrations than 
sediments in the corresponding areas. Thus biomagnification into tissue is not occurring from sediment. 

The squares of the regression coefficients (R2) values are also shown in the tables. These values show 
the statistical strength of association between the sediment concentration and the tissue concentration; 
they do not indicate the magnitude of the BSAF (the slope of the relationship, or extent to which tissue 
will change in response to sediment concentrations). Specifically, the R2 value (0-1) represents the 
proportion of change in one variable that can be predicted by the other variable. Note that R2 values 
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only give a guide to the "goodness-of-fit" and do not indicate whether an association between the 
variables is large or statistically significant. R2 values below 0.69 are considered not to be strong 
enough to conclude that there is any substantial association. 

The analytes with R2 values above 0.69 for fish in South Branch Creek were total PCBs, barium, and 
lead. The analytes with the R2 values above 0.69 for crab in South Branch Creek were arsenic and total 
PCBs. These results suggest that the tissue concentrations of these analytes are associated to some 
extent with sediments, although none of the relationships are strong. 

6.8.3 Mercury 

The highest fish BSAF for mercury in South Branch Creek is 0.023 in Transect B. In the Arthur Kill, the 
fish BSAF for mercury is 0.0089 (Table 6-43a). In South Branch Creek, the R2 value is 0.68, below a 
level indicating a meaningful relationship. These BSAFs indicate minimal dependence of fish tissue 
concentrations on sediment concentrations within small geographic zones. However, the concentrations 
of mercury in fish do indicate an overall impact from mercury presence in sediments, since the levels are 
well above those that have been reported in various New York Harbor estuary samples (USEPA, 1997), 
which were typically in the 0.2 mg/kg range. The concentrations reported by the USEPA are similar to 
those observed in the regional study conducted in Old Place Creek, where concentrations in fish ranged 
up to 0.15 mg/kg, thus indicating that Old Place Creek is representative of regional conditions. 

The highest crab BSAF for mercury is 0.31 at station B-2 in South Branch Creek (Table 6-43b). In the 
Arthur Kill, the highest crab BSAF for mercury is 0.13. The highest crab BSAF for mercury in the regional 
study is 0.1 at station W-2. Crab BSAFs decrease as mercury sediment concentrations increase, 
suggesting a saturation ofthe bioaccumulation mechanism. In cases where exposures impact 
population dynamics, the appearance of decreases in accumulation with increasing concentrations can 
be indicative of lethality in the higher-exposed individuals. This phenomenon does not appear to be the 
case in South Branch Creek. The populations of both fish and crabs in South Branch Creek were 
observed to be robust and healthy. There were no observed die-offs or apparent deformities associated 
with the higher-mercury concentrations zones, nor evidence of fewer individuals. Therefore, lethality with 
increasing concentrations is not a likely explanation for decreasing BSAFs with concentration. Note the 
uptake functions for mercury (and other metals) in invertebrates have been shown to be logarithmic and 
generally follow the algorithm log(y) =a'+ b log(x), where y and x represent the tissue and sediment 
concentrations, respectively, and the BSAF is estimated as yjx (see Bechtel Jacobs, 19986). Thus 
mercury BSAFs show a declining relationship with concentration. 

No correlation between the crab BSAFs and the sediment mercury concentration was observed in South 
Branch Creek. As with fish, however, crab mercury tissue burdens in South Branch Creek, which ranged 
up to 70 mg/kg, were well above mercury invertebrate concentrations that have been reported regionally 
(0.1 to 0.3 mgtkg; USEPA, 1997}, indicating that even if individual sample concentrations cannot be 
predicted based on localized sediment levels, there is bioaccumulation overall from South Branch Creek 
sediments. 

6.8.4 Other Metals 

As mentioned above, metals other than mercury with the high R2 values for fish in South Branch Creek 
were barium (0.89) and lead (0. 78). The highest fish BSAF for metals other than mercury in South 
Branch Creek is 0.56 for barium in Transect C (Table 6-43a). The R2 value for this BSAF barium is 0.89, 

6 Bechtel Jacobs, 1998. Biota Sediment Accumulation Factors for Invertebrates: Review and Recommendations for the Oak 
Ridge Reservation. Oak Ridge National Laboratory, Oak Ridge, TN. BJC/OR-112. · 
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indicating a strong relationship between the sediment concentration and tissue concentration. As 
mentioned above, the other metals with the high R2 values for fish in South Branch Creek were barium 
(0.89) and lead (0. 78). 

However, the fish BSAFs for barium (as well as for manganese, vanadium, zinc, and copper) decrease as 
concentrations for those metals in South Branch Creek sediments increase. These observations suggest 
a saturation mechanism where the proportion of uptake decreases as the concentrations increase. As 
stated above, failure to thrive among higher-exposed individuals is an unlikely explanation for the 
negative relationship between BSAFs and sediment concentration. In addition, barium is not a 
bioaccumulative constituent. It is not identified by EPA as a Persistent Bioaccumulative and Toxic (PBT) 
chemical. A mean bioaccumulation factor (BAF) for earthworms of 0.088 has been reported 7 ; BAFs for 
small mammals range from 0.014 to 0.0198. These low BAFs indicate no propensity for barium to 
bioaccumulate. 

The highest crab BSAF for metals other than mercury in South Branch Creek is 5.6 for barium in 
Transect A (Table 6-43b). This is also the highest observed crab BSAF for metals. In the Arthur Kill, the 
highest crab BSAF is 2 for copper. The highest crab BSAF for metals in the regional study is 5.0 at 
Transect X, also for arsenic. The R2 value for arsenic is 0.96, indicating a strong relationship between the 
sediment concentration and tissue concentration and therefore a high confidence in the calculated 
BSAF. As mentioned above, the other constituent with a high R2 value for crab in South Branch Creek is 
total PCBs. In the regional study none of the analytes had R2 values for crab above 0.69, indicting no 
meaningful association between tissue and sediment. 

6.8.5 Total PCB Congeners 

PCB sediment data were analyzed as Aroclors, while tissue data were analyzed as PCB congeners. 
These data sets are not directly comparable, and therefore BSAFs were not estimated using the 
measured tissue data. The Baseline Ecological Risk Assessment (BERA: Appendix P) estimated total 
Aroclor 1254 and 1260 concentrations in tissue using literature-derived BSAFs (1.99 for crab and 2.14 
for fish). Please refer to the BERA for additional discussion and application of these BSAFs. 

6.9 Summary of Overall Nature of Contamination 

6.9.1 Soil Summary 

Contaminants derived from manufacturing activities at the LCP site have directly impacted soil quality as 
a result of site operations. Contaminated soil provides a historic and potential ongoing source of 
contamination of other media. The soil impacts are primarily observed in the shallow anthropogenic fill 
soils given the fact that the discharges likely occurred on the ground surface. The underlying natural 
soils, including the tidal marsh deposits and glacial till, are impacted to a much lesser degree than are 
the anthropogenic fill soils. 

Overall, the only soil constituents that clearly appear to have originated from historic chlor-alkali site 
operations are mercury, PCNs, and HCB and, to a limited extent, PCDFs. PCBs are also a site-related 
constituent due their potential presence in electrical equipment on the site. Other constituents that are 
present in the anthropogenic fill andjor represent regional background conditions include arsenic and 
other metals, PCDDs, PAHs, BTEX, chlorobenzene, and several other miscellaneous organics. 

7 Sample, B. E. et al, 1998. Development and Validation of Bioaccumulation Models for Earthworms. Oak Ridge National 
Laboratory, Oak Ridge TN. ES/ER/TM-220. 
8 Sample, B. E. et al, 1998. Development and Validation of Bioaccumulation Models for Small Mammals. Oak Ridge National 
Laboratory, Oak Ridge, TN. ES/ER/TM-219. 
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Site related contaminants in soil have been horizontally delineated to the north and west where the LCP 
property abuts the LPH Site, which itself has been investigated and has received an NFA designation for 
soil contaminants (Section 2.1.2). Soil contaminants are bounded to the east by South Branch Creek. 
Contamination in fill material has not been delineated in the area located south of the Linde Hydrogen 
Plant, however, given the findings of the Off-Site Ditch Investigation have shown site related 
contaminants in the Northern Off-Site Ditch. It is reasonable to conclude shallow soil contamination in 
the vicinity of the Linde Hydrogen Plant is bounded to the south by the Northern Off-Site Ditch, 
particularly given the unimpacted condition of the Southern Off-Site Ditch. Site-related contaminants 
have been vertically delineated as evidenced by data from the underlying Tidal Marsh Deposits and 
Glacial Till soils. 

Site Operations Constituents 

Mercury is the primary site-related contaminant and is present in soil as a result of the chlor-alkali 
manufacturing process at the LCP site. Elevated levels of mercury, including visible elemental mercury, 
were found in the anthropogenic fill soils throughout nearly the entire site. The highest mercury 
concentrations were observed in and around the former production area near Buildings No. 230, 231, 
and 240, including beneath the buildings. Substantial attenuation of mercury concentrations was 
observed in the underlying natural soils. No exceedances of NJ NRDCSRS were observed in the glacial 
till except beneath Building No. 240. The mercury in soil is relatively immobile given the fact that it is 
primarily present in relatively insoluble forms including mercury sulfide and elemental mercury. 

PCBs (Aroclors 1254 and 1260), PCN, and HCB are widely distributed across the site within the 
anthropogenic fill. Some occurrence of PCDFs may be related to the site. PCBs are associated with the 
electrical equipment that was formerly used on the site. PCNs, HCB, and sometimes PCDFs formation 
are formed as byproducts in chlor-alkali plants through the reaction of the chlorine with the graphite 
anodes. The decreasing vertical distribution of PCBs, PCNs, HCB in the fill suggests on-site surface 
sources of these other constituents. The site-related occurrences of PCBs, PCNs, HCBs, and PCDFs are 
generally co-located with samples containing elevated levels of mercury, as shown on Figure 6-47. 

Anthropogenic Fill and Regional Constituents 

Other constituents that are not related to manufacturing activities at the site are frequently detected in 
the site soils, particularly in the anthropogenic fill. These include arsenic and other metals, PCDDs, PAHs 
and other organics, including chlorobenzenes. The ubiquitous presence of arsenic, other metals and 
PAHs in areas with no production history, the presence of anthropogenic fill, the absence of a decreasing 
concentration gradient within the fill, and the absence of an association with the known sources of 
contamination lead to the conclusion that the occurrences are not associated with LCP site operations; 
rather they are associated with the presence of anthropogenic fill materials and/or neighboring 
operations as shown on Figure 6-48. Arsenic concentrations found in soil in the vicinity of the former 
Linde Hydrogen Plant, as well as the upstream areas of South Branch Creek, are elevated beyond the 
concentrations found typically throughout the site-wide anthropogenic fill material. Arsenic is not a site
related process chemical; however locations where arsenic concentrations are elevated beyond those 
found in anthropogenic fill are sufficiently co-located with process related contaminants and therefore 
would be subject to remediation. 

Sporadic elevated concentrations of chlorobenzenes and other VOCs are observed in anthropogenic 
soils. Substantially higher concentrations of chlorobenzenes are observed in the deep fill as compared 
to the shallow fill which suggests the absence of an on-site source. Chlorobenzenes (mono, di, and tri) 
were extensively used in the manufacture of organic dyestuffs and pigments at the GAF site, as 
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described in the GAF Rl Report, (Eckenfelder, 1991). As a result, chlorobenzene, 1,2-dichlorobenzene, 
1,4-dichlorobenzene, and 1,2,4-trichlorobenzene are among the most commonly detected organic 
constituents in soil and groundwater at the GAF site. Chlorobenzenes were generally not detected in the 
underlying tidal marsh deposits. 

6.9.2 Low Marsh Soil Summary 

Low marsh soils represent native tidal marsh material that has likely been overlain by deposition of 
aquatic sediments during tidal surges. Samples collected were shallow (0-0.5- feet deep) and therefore 
likely reflect the sediment deposition component. 

In general, the low marsh sample contamination indicates higher association with sediment than with 
marsh deposit soils in the upland portion of the site. Mercury was highest in the low marsh samples 
near Transect C, not along the portion of South Branch Creek closest to the site. Furthermore, the total 
mercury present in low marsh soils was higher overall than in the tidal marsh deposits upland on the site 
(Figure 6-1c). 

Other site-related constituents were not prevalent in the low marsh material. Hexachlorobenzene, and 
PCBs, which were present throughout surficial site soils, were minimally detected in low marsh soils. 
Conversely, arsenic concentrations were higher in low marsh soils than anywhere on site. PCDDs and 
PCDFs were higher in locations approaching the Arthur Kill than closer to the Site. 

The contaminant distribution is similar to that observed in sediments, reflecting only mercury as a 
principal contaminant of site origin. Additional discussion of the low marsh soils in the context of overall 
site contamination appears as part of the sediment evaluation (Section 6.6.4). 

6.9.3 Groundwater Quality Summary 

Surface Water Quality Standards (SWQS) are utilized herein for comparison to bedrock groundwater 
quality as the bedrock water-bearing zone was formally reclassified as Class 111-B due to its natural saline 
conditions. The SWQS are utilized, in the absence of a NJDEP-approved method for the development of 
alternate groundwater quality criteria, to be protective of surface water quality in South Branch Creek 
and the Arthur Kill as a result of discharging bedrock groundwater. The overburden groundwater quality 
data are compared to the Groundwater Quality Standards (GWQS) given that its classification remains as 
Class IIA. 

The source of groundwater contamination within the overburden water-bearing zone is the dissolution of 
various constituents from the site soils. Accordingly, mercury is the only site-related contaminant that is 
generally found in groundwater, albeit at relatively low concentrations. The other site-related 
constituents, including PCBs, PCNs, HCB and PCDFs, are relatively insoluble and are not detected in 
groundwater. 

Other detected groundwater constituents including arsenic and other metals and several VOCs and 
SVOCs are not site related. The highest voc;svoc detections are attributed to historic off-site sources 
including the adjacent NOPCO site and the historic wastewater conveyance from the former GAF site. 
However, many of these same compounds may occur from their dissolution from the anthropogenic fill. 
Mercury levels in overburden groundwater is either detected at relatively low concentrations or is not 
detected, and is generally limited to areas of the site in which very high levels of mercury are observed in 
the soils. These findings provide additional evidence that mercury in soil is present in primarily insoluble 
forms. Moreover, mercury in groundwater was largely undetected around the perimeter of the closed 
RCRA unit, demonstrating that that unit is not a source of mercury in groundwater. 

Most groundwater constituents in bedrock are undetectable except in the northwest area of the site, 
upgradient of the LCP production area. Mercury, benzene, and chlorobenzenes are detected within the 
zone in which the GAF groundwater extraction system has been shown to induce bedrock groundwater 
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flow from the neighboring GAF site. However, bedrock groundwater is captured and treated by the 
adjacent GAF groundwater remediation system. None of the detected groundwater constituents form 
laterally continuous plumes across the site, regardless of whether or not they are related to the site 
production areas. These sporadic patterns reflect the relatively sporadic distribution of various source 
materials in the soils (e.g., VOCs). 

No free phase organic liquids were observed in the groundwater column in either overburden or bedrock 
monitoring wells. 

Site-related contaminants and arsenic in groundwater have been vertically and horizontally delineated in 
both the overburden and bedrock water bearing zones. Delineation of non-site related contaminants 
benzene and chlorobenzene in the overburden groundwater is not complete in the southeast direction, 
towards the NOPCO facility. No further delineation is necessary of site related contamination in 
groundwater. 

6.9.4 Sediment and Surface Water Quality Summary 

South Branch Creek and the Northern Off-Site Ditch exists within the regionally contaminated Arthur Kill 
system and has also been impacted by numerous localized historical inputs in addition to the LCP site. 
Thus contamination observed is attributable to impacts from four general sources: site operations; 
contamination on site due to contaminated soil/fill; discharges from non-site sources; and regional 
contamination. 

Mercury, present throughout sediment and surface water in South Branch Creek and the Northern Off
Site Ditch, is site related. Shallow groundwater in the vicinity contains little or no mercury, so sources 
are historically related to direct discharges and surface run-off. There is no substantial ongoing drainage 
from the site to South Branch Creek. It is not specifically known to what degree runoff from the LCP site 
drains into the Northern Off-Site Ditch although this appears to be a likely transport pathway. Mercury 
appears in suspended particulates in surface water as well as low marsh soil, which has likely been 
impacted by upland sediment deposition. Mercury concentrations are highest in the areas of historical 
inputs, namely Transect A, which has received drainage from multiple sources over the years, and the 
former City of Linden sewer pipe at Transect C. Mercury concentrations attenuate with distance from the 
site and are comparable to regional Arthur Kill background by the confluence with the Arthur Kill. Other 
site-related constituents reported in sediments are low-level PCBs, PCDFs, and chlorinated benzenes, all 
of which show a similar gradient leading to background or undetected concentrations in the Arthur Kill. 
Site-related sources of mercury within the South Branch Creek sediment and surface water are primarily 
related to historic stormwater discharges from the LCP site. Shallow groundwater that discharges to 
South Branch Creek contains little or no mercury, such that groundwater is not an ongoing mercury 
migration pathway to South Branch Creek. Furthermore, stormwater discharges from the site to South 
Branch Creek have been poorly defined since about 1976. Given the estimated stormwater discharge 
velocities and volumes, ongoing mercury migration via this pathway has been and likely continues to be 
minimal. The concentration gradient of Mercury found in the Northern Off-Site Ditch is less defined due 
to the parallel configuration of the Ditch alongside the operations areas of the Site. 

As described in Section 2.6.1, no defined stormwater drainage system currently exists at the LCP site. 
Large areas of the site are currently undrained given the remedial action on the adjacent GAF site in 
2003 and the cessation of stormwater collection and treatment on the LCP site upon cessation of 
operations. The concrete drainage channels on site are now filled and the connection to South Branch 
Creek was obstructed at some point in the past. Areas that do drain to South Branch Creek and the 
unnamed ditch likely do so relatively slowly given the lack of drainage structures and the nearly flat 
grades on the site. Ponding occurs in several areas of the site for long durations depending on rainfall 
intensity and duration. 
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Arsenic concentrations in South Branch Creek sediment, low marsh soil, and surface water are markedly 
elevated in the Transect A area, but the elevated levels relative to those detected on site indicate that 
arsenic is present due to non-site sources (historic drainage along the railroad tracks from other sites). 
Arsenic impacts also attenuate with distance along South Branch Creek, reflecting the generally low 
sediment mobility in the ditch. Arsenic concentrations in the Northern Off-Site Ditch, while lower than 
found in South Branch Creek, are elevated beyond those found in the Arthur Kill, indicated historic 
discharge to the Ditch from the LCP site. Other contaminants (metals, PAHs, and CDDs) show minimal 
relationship to the site and appear to be of regional origin. 

Site related contaminants in South Branch Creek have been delineated to levels consistent with regional 
sediment contaminant conditions in the Arthur Kill. Given the fact that the sediment investigation 
included the full extent of South Branch Creek, no further delineation of sediment contamination is 
necessary. 

The investigation of sediments in the Northern Off-Site Ditch has not yielded complete delineation of Site 
Related contaminants in the upstream direction. It is recommended that further delineation sampling, 
as necessary, would be conducted as a part of a remedial prEH:lesign investigation (PDI). The 
downstream end of the Northern Off-Site Ditch is believed to be connected via a culvert to South Branch 
Creek. Further delineation in the downstream direction, toward South Branch Creek, is not necessary. 

The concentrations of contaminants in the Southern Off-Site Ditch are significantly lower than those 
found in the Northern Off-Site Ditch or South Branch Creek, and are more similar to regional conditions 
found in the Arthur Kill. Based upon the analytical results, the Southern Off-Site Ditch does not appear 
to have been impacted by contaminants relating to the LCP Site. 

Investigation of both South Branch Creek and the Northern and Southern Off-Site Ditches has shown 
that the presence of contaminants in Surface Water is driven primarily by suspended particles in the 
water column. Due to the dynamic nature of the medium and the tidal fluctuations, meaningful 
delineation of contaminants in surface water is not possible. 
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• 
Date Book Page Grantee 

Property Transfers 
10/20/1928 1165 576 Grasselli Dyestuff Corporation 
10/20/1928 1165 582 Grasselli Dyestuff Corporation 
11/30/1928 1162 250 E.l. duPom de Nemours and 

Company 

• 
TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES (Notel.l 

LCP Chemicals, l.nc. Superfund Site, Unden, New Jersey 

Grantor Description 

The GrasseDi Chemical Company conveys two tracts as shown 
The GrasseOi Chemical Company conveys two tracts as shown 
The Grasselli Chemical Company conveys lands not previously conveyed to GrasseDi Dyestuff Corp. (exceptions to Tract 5) 

• 
(Note 2.) 

K&K Map 
Sheet ID 

1, 4 4 
1, 4 5 
2 6 

10/31/1939 1391 302 General Aniline & Film Corporation General Aniline & Film Corporation consolidates and renames General Aniline Works And American I.G. Chemicals into General 3,6 7 

5/5/1942 1458 210 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

9/15/1949 1776 7 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

4/18/1951 1898 168 Linden Roselle Sewerage Authority Sinclair Refining Company 
1/27/1958 2356 634 General Aniline & Film Corporation Central Railroad Company of New 

Jersey 

7/9/1963 2648 319 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

1/19/1967 2794 745 General Aniline & Film Corporation The Central Railroad Company of 
New Jersey 

5/15/1967 2802 536 General Aniline & Film Corporation Allied Chemical Corporation 
8/24/1972 2954 273 Linden Chlorine Products GAF Corporation 

12/14/1979 3207 82 LCP Chemicals-New Jersey, Inc. LCP Chemicals & Plastics, Inc 

12/14/1979 3207 93 LCP Chemicals--New Jersey, Inc. LCP Chemicals & Plastics. Inc 

12/14/1979 3207 97 LCP Chemicals-New Jersey, Inc. LCP Chemicals & Plastics, Inc 

I BrownAHDCaldwell I 
P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1 \Tab_1·1(Deed-Histmy).xls\Tab_1·1 
8/16/2013 

Aniline& Film 

additional acquisttion from DuPont 3,6 8 

additional acquisition from DuPont 3,6 9 

Block 587, lots 5 & 21 3,6 11 
copy not included. believed to convey the railroad property highlighted 3,6 12 

Block 587. lots 2.01. 2.02 3,6 13 

conveys two tracts as shown 3,6 17 

transfers ownership of southeasterly portion of G.A.& F property 3 19 
P.O. deed for LCP, Lots 3.01, 3.02, 3.03 Block 587, references many easements in last 2 4 27 
pages 

lot 3.01. Block 587 5 38 

lot 3.03. Block 587 5 39 

Lot 3.02, Block 587 5 40 
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Page1of3 



• 
Date Book Page Grantee 

Easements 
7/2711909 533 233 Borough of Linden 
9/27/1909 533 589 Borough of Linden 
212811912 588 499 Borough of Linden 
7n/1950 1847 79 duPont de Nemours 

1/10/1964 2681 229 City of Linden 
11119/1965 2771 858 Allied Chemical Corporation 

11/19/1965 2771 862 Allied Chemical Corporation 

5/15/1967 2802 839 General Aniline & Film Corporation 
11/3/1967 2821 929 Union Carbide Corporation 
8/20/1970 2909 697 Elizabethtown Gas Company 
2124/1971 2917 226 Elizabethtown Water Company 
61111971 2924 209 City of Linden 
8/1211971 2928 677 Buckeye Pipe Line Company 
4/1711972 2946 162 City of Linden 
7/21/1972 3093 335 Kuehne Chemical Company, Inc. 
8/24/1972 2954 284 Linden Chlorine Products 
8/24/1972 2954 296 Linden Chlorine Products 
8/24/1972 2954 312 Linden Chlorine Products 
8/24/1972 2954 323 Linden Chlorine Products 
8/24/1972 2954 331 GAF Corporation 

8124/1972 2954 340 GAF Corporation 
1117/1974 2995 280 Nonhville Linden Terminal Corp. 
5/8/1975 3033 986 Elizabethtown Water Company 

I BrownANDC&ldweU i 

• 
TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES 111* 1
·
1 

LCP Chemicals, Inc. Superfund Site, Unden, New Jersey 

Grantor Description 

Grasselli Chemical Company trunk sewer line through property to Staten Island Sound 
Tremley Point Corporation Trunk Sewer line through property 
Edward F. Robinson Trunk Sewer line through property 
Central Railroad Company of New irrevocable license to keep, maintain and use a private access road across railroad property 
Jersey 

General Aniline & Film Corporation easement for 36" Linden storm sewer 
Central Railroad Company of New grants permission to maintain and use pipeline bridge and pipelines crossing railroad (location 
Jersey uncenain) 

Central Railroad Company of New grants permission to use roadway crossing railroad Oocation uncenain) 
Jersey 

Allied Chemical Corporation (see next below) • assigns all previous agreements in area from Allied to G .A.& F. 
General Aniline & Film Corporation pipeline easement in railroad R.O.W. 
GAF Corporation easement following Centerline of Gas Main on nonh & west sides of property 
GAF Corporation amending previous ROW and easement made on 2126165 db2739 p990 
GAF Corporation amending previous ROW and easement made on 1/10/64 DB 2681 PG 225 
GAF Corporation petroleum pipeline easement on west side of property 
GAF Corporation amending previous ROW and easement made on 1/10/64 db2681 p225 and 6/1n1 (above) 
Linden Chlorine Products, Inc. cross easement agreement between LCP and Kuehne Chemical Co. Oessor) 
GAF Corporation right to use 24' roadway known as Linde Road 
GAF Corporation reciprocal rights over various roadways 
GAF Corporation rights to use railroad tracks 
GAF Corporation rights to use Utility Poles and install new ones 
Linden Chlorine Products ROW/easement for driveway. pipelines, poles, power lines, bridges. and passage ways of any 

kind 

Linden Chlorine Products right to use Hume and outfall ditch for disposal of its wastewater 
GAF Corporation rights to driveway/road 
Linden Chlorine Products two 1 0' wide water main easements 

• 
(Note 2.) ' 

K&K Map 
Sheet ID · 

2 
3 

3 10 

3 14 
3 15 

3 16 

3 18 
3 20 
4 21 
4 22 
4 23 
4 24 
4 25 
4 26 
4 28 
4 29 
4 30 
4 31 
4 32 

4 33 
4 34 
4 35 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1\Tab_1·1(Deed-History).xls\Tab_1·1 
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• • 
TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES INatel.l 

LCP Chemicals, Inc. Superfund Site, Unden, New Jersey 

Date Book Page Grantee Grantor Description 

5/22/1975 3034 974 Northville Linden Terminal Corp. GAF Corporation 120' x 50' easement. formerly passed on from LCP to GAF in 1972. DB 2954 PG 331 
3/5/1976 3061 4 Elizabethtown Water Company Linden Chlorine Products two 1 0' wide water main easement 
8/11/1983 3331 219 Linden Chlorine Products Kuehne Chemical Company qutt-claim deed releases rights, ROWs, easements and right to purchase ... lease made 

7/21/1972, db3093 p335 

9/17/1986 3499 97 GAF Corporation Linden Chlorine Products GAF is now leasing the substation from LCP 

Deed Restriction 
9/23/1994 4228 125 Linden Chlorine Products Block 587 Lot 3 Environmental Restrictions 

Lease Agreement 
7/2111972 3093 335 Kuehne Chemical Company, Inc. Linden Chlorine Products lease agreement 

Notes: 
1. Deed history for Block No. 587, Lots No. 3.01, 3.02, and 3.03 as researched by Keller & Kirkpatrick, Morris Plains, NJ, July 2008 
2. Drawings depicting the locations of the various deeds are presented in Appendix XX. 

I BrownAHDCaldweU i 
P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1\Tab_1-1(Deed-History).xls\Tab_1-1 

8/16/2013 

• 
(Note 2.) 

K&K Map, 
Sheet ID · 

4 36 
4 37 
5 41 

5 42 

5 43 

5 44 
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Site Drainage Channels 
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NOTES: 
1. Site map and existing site features as of 
4/05/02 obtained from drawing titled "AL TA/ACSM 
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LAND TITLE SURVEY, ISP ENVIRONMENTAL SERVICES INC., 
BLOCK 587 , LOTS 1 & 2. 10", prepared by Keller & 
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Note: Includes exceedances of NJ NRDCSRS (per N.J.A.C. 
7:26D) for constituents listed in the New Jersey Historic Fill 
database (N.J.A.C. 7:26E, Appendix D). PAHs, Include 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluorene, 
benzo(k)fluoranthene, lndeno(1 ,2,3-cd)pyrene, and 
dlbenzo(a,h)anlhracene. Metals Include beryllium, cadmium, lead, 
and zinc. 

Legend 

~ PAH Exceedances 

e Arsenic Exceedances 

Metals Exceedances 

FIGURE 6-48 
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1.0 
INTRODUCTION 

This document is a Work Plan to conduct a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Remedial Investigation and Feasibility Study at the 
LCP Chemicals, Inc. Superfund Site, in Linden, New Jersey. This Work Plan describes the 
history and physical characteristics of LCP Chemicals, Inc., the rationale for field investigation 
activities, the objectives of the activities, and the methods that will be used to conduct the 
Remedial Investigation (RI) and Feasibility Study (FS). This document is submitted on behalf of 
ISP Environmental Services Inc., in accordance with the requirements ofthe U.S. Environmental 
Protection Agency's (EPA) Administrative Order on Consent ("Consent Order"), Index No. 11-
CERCLA-02-99-2015, dated May 31, 1999. 

1.1 SITE LOCATION 

The LCP Chemicals, Inc. Superfund Site (the "site") is located in an industrial area at the foot of 
South Wood Avenue in Linden, Union County, New Jersey. The general site vicinity is known 
as Tremley Point. The site is centered at 40 degrees 36 minutes 29 seconds latitude and 74 
degrees 12 minutes 41 seconds longitude on the United States Geological Survey Arthur Kill, 
N.Y./N.J. quadrangle niap (Figure 1-1). The site encompasses about 26 acres and consists ofthe 
City ofLinden Tax Block 587, Lot 3.01, Lot 3.02, and Lo~ 3.03. 

The site is bounded to the north by ISP Environmental Services Inc. (inactive since 1991 ), to the 
northeast by Northville Industries' bulk petroleum storage area, to the southeast by the Mobil 
Gas bulk petroleum storage area, and to the south by the British Petroleum bulk petroleum 
storage area. A small, rechanneled tidal creek, South Branch Creek, flows eastward from the site 
and drains into the Arthur Kill. 

As shown in Figure 1-1, the main Conrail line (Central Railroad ofNew Jersey) parallels the 
New Jersey Turnpike. A Conrail Spur (Sound Shore Branch) parallels the shoreline of Arthur 
Kill and crosses the site along Avenue B. A set of Conrail spurs, roughly parallel to Tremley 
Point Road, borders the southern part of the site. The Tremley Point Road spurs and the Sound 
Shore spur join at the southeast end ofthe site. 

1.2 PROJECT OVERVIEW 

_ The site consists of a former chlorine production plant and ancillary terminalling, packaging, and 
distribution areas. Between 1955 and 1982, the plant manufactured gaseous chlorine using a 
technology known as the mercury cell electrolysis process. A by-product of this process was 
wastewater and sludge that contained residual elemental mercury (a detailed discussion of site 
operations is presented in Section 1.4.2). Beginning in the early 1980s, both the EPA and the 
New Jersey Department of Environmental Protection (NJDEP) conducted numerous inspections 
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and limited investigations at the site because of environmental concerns associated with the 
mercury cell process. The results of their investigations indicated that there were mercury 
releases at the site and to South Branch Creek, although the magnitude and extent of 
contamination were not determined. In 1985, LCP Chemicals, Inc. stopped their production 
activities and began to dismantle the facility. In 1995, a Resource Conservation and Recovery 
Act (RCRA) Facility Investigation Work Plan was prepared for the site (Eder, 1993) to evaluate 
potential contamination in areas of concern. The Work PHm was approved by the EPA on 
January 3, 1995 but it was not implemented because the owner ofthe site did not have the 
financial resources for remediation work. In 1996, the EPA evaluated the site for a Superfund 
Removal Action, but determined that there were no acute threats to human health and 
environment and that consequently, a short-term, emergency cleanup was not warranted. The 
EPA added the LCP Chemicals, Inc. site, a Division of Hanlin Group, Inc., to the National 
Priority List (NPL) on July 27, 1998 (which required that a CERCLA RI/FS be conducted for the 
site). In September 1998, the EPA identified GAF Chemicals Corporation as one of six 
potentially responsible parties (PRPs) for the site. The other five PRPs identified by the EPA 
were Caleb Brett (USA), Inc., Kuehne Chemical Company, Inc., Praxair, Inc., Union Carbide 
Corporation, and LCP Chemicals, Inc. (a division of the Hanlin Group, Inc.). 

ISP Environmental Services Inc., which has assumed the liabilities of GAF Chemicals 
Corporation, executed the Consent Order with the EPA on May 31, 1999. This Remedial 
Investigation and Feasibility Study Work Plan describes the activities that will be conducted in 
accordance with the Consent Order. The proposed field investigation, however, is based on 
assumed site conditions, and a specific site activity, as described in Chapter 5.0, may not be 
appropriate once the actual conditions become known. Therefore, ISP reserves the right to 
modify the sampling or testing regime based on preliminary results or actual conditions 
encountered in the field. If major modifications to the RI/FS work scope described in this 
document become necessary, they will be submitted to the EPA in the form of a Technical 
Memorandum or other form of communication and the proposed modifications will not be 
implemented in the field without EPA approval. This Work Plan also acknowledges that the 
project objectives discussed below may not be completely fulfilled upon completion of the 
specific activities described in this document and that additional site investigations may be 
required before a remedy can be selected. 

1.3 PROJECT OBJECTIVES 

The environmental concern at the site is the potential for contamination resulting from mercury
bearing wastes that were generated, stored, or disposed of at the site for a period of about 25 
years. Other sources of contamination, such as electric transformers that contained oils with 
polychlorinated biphenyls (PCBs) and former drum storage areas may also have contributed to 
site contamination. 
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The overall objective of the remedial investigation is to identify the nature and extent of 
contamination that may pose risks to human health and environment and to evaluate proposed 
remedies for the site. The objective of the feasibility study is to methodically select the most 
appropriate remedy, on the basis of several factors such as land use, effectiveness, and cost, that 
will be protective of human health and environment. 

1.4 SITE BACKGROUND 

This section presents the background history of the site. 

1.4.1 Site Ownership 

The Grasselli Chemical Company began industrial operations in the vicinity of the site around 
1885. Before then, the area was undeveloped marshland. In 1924, the company became the 
Grasselli Dyestuff Company. it was incorporated in 1929 as American I. G. Chemical 
Corporation, which was owned by the German company I.G. Farbenindustrie, A.G. In 1939, the 
company changed its name to General Aniline & Film Corporation. In 1942, 98 percent ofthe 
company stock was seized by the United States Justice Department as a war asset and the 
company was operated by the U.S. Government acting as Alien Property Custodian. The 
chlorine plant was constructed at the site sometime around 1955; the site was generally 
undeveloped marshland up until that time. In 1965, the U.S. Government sold the stock in a 
public offering and in 1968, General Aniline & Film Corporation changed its name to GAF 
Corporation. In 1971, GAF Corporation shut down the chlorine production plant (the site). 

In 1972, GAF Corporation (GAF) sold the plant to Linden Chlorine Products, Inc. ofEdison, 
New Jersey. The company was founded by former GAF employees and formed solely for the 
reopening and operation ofthe Linden chlorine plant. In 1975, Linden Chlorine Products, Inc. 
reported that they owned no other facilities and that they produced only three products - chlorine, 
sodium hydroxide, and hydrogen. 

By the early 1980s, as the company acquired additional chlorine production facilities along the 
U.S. east coast, Linden Chlorine Products, Inc. became LCP Chemicals-New Jersey, Inc., a 
subsidiary ofLinden Chemicals & Plastics, Inc. Between 1987 and 1989, the company name 
was changed to LCP Chemicals-New Jersey, a division of Hanlin Group, Inc. On July 10, 1991, 
Hanlin Group, Inc. filed for bankruptcy under Chapter 11 of the United States Bankruptcy Code 
and sold all of its operating assets before April 1994. In August 1994, the EPA conducted a site 
visit and confirmed that the chlorine process buildings were decommissioned, the facility was no 
longer functional, and that the site was vacated by LCP employees. Active Water Jet, Inc., a pipe 
cleaning company, who was a tenant at the site since about the early 1990s, remains as the only 
current tenant at the site. Other former site tenants are described later in this chapter. 
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1.4.2 Site Operations 

At the time of LCP Chemicals, Inc.'s mercury cell chlorine production, there were three main 
operating centers at the site - the mercury cell chlorine process area, the hydrogen gas processing 
plant, and the sodium hypochlorite manufacturing area. Process materials were transported to 
and from the site by tank truck, tank railroad car, or by barge. The storage and distribution of 
chlorine and related products (including methylene chloride and potassium hydroxide) generally 
occurred throughout the site's history. The chlorine production operations, however, were 
subject to periodic shutdowns brought on by changing market demand. The chlorine and related 
operating centers are described below, following a general description of the mercury cell 
electrolysis process. 

1.4.2.1 Mercury Cell Electrolysis Process 

The mercury cell was an industrial system that split common salt to produce chlorine. In a 
typical mercury cell process, salt solution (brine) passes between a graphite anode and a mercury 
cathode to produce chlorine and sodium through electrolysis. The chlorine is packaged in 
gaseous or liquid form for additional processing or distribution. The sodium dissolves in the 
mercury and the sodium-mercury mixture is made to react with water to produce sodium 
hydroxide and hydrogen. The products generated from this process, including the spent brine, 
contain residual amounts of mercury. 

1.4.2.2 Chlorine Process Area 

At the former chlorine plant, salt, water, mercury, and electricity were the principal raw materials 
used in the chlorine production process. LCP Chemicals, Inc.'s procedure for mercury handling 
and storage is not documented. Rock salt (or later evaporated salt) was transported to the site by 
rail, stored in the salt silos by Building 233 (Figure 1-2), and fed to the adjacent saturators to 
create brine. The brine was treated and filtered in a brine treatment tank in Building 233. The 
treatment consisted, of adding chemicals such as sodium hydroxide, sodium carbonate, and 
barium chloride to precipitate impurities like calcium carbonate, sulfates, and hydroxides. This 
residual material is known as brine purification mud or brine "sludge". In the mid 1960s, a 
surface impoundment, the brine sludge lagoon, was constructed and used to dispose of the brine 
sludge and process wastewater. The sludge was mixed with brine and the resulting slurry was 
pumped to the brine sludge lagoon through overhead pipes. The supernatant, or the liquid 
content of the brine sludge lagoon, was pumped back to the brine purification tank for recycling 
and for redistribution either to the mercury cells or for slurry usage. Disposal practices for the 
brine sludge before the brine sludge lagoon was constructed are not documented. 

After treatment, the purified brine was piped to the mercury cells in Building 230 and Building 
240 to produce gaseous chlorine and a mercury-sodium mixture. The chlorine was cooled, dried 
(i.e., water vapor removed) with sulfuric acid, liquefied in Building 233, and stored in 100 ton 
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vessels. The spent brine was recycled to the brine treatment tank in Building 233 for resaturation 
and to repeat the process. 

The mercury-sodium mixture was piped to denuders, or strippers, where it was hydrolyzed to 
form elemental mercury, a sodium hydroxide solution, and gaseous hydrogen. The mercury·was 
recovered and returned to the mercury cells. The sodium hydroxide solution was filtered and 
stored in above ground storage tanks at the northeast comer of the facility. Hydrogen gas was 
filtered in a commercial "Purasiv" unit south of Building 231 and piped to the hydrogen plant at 
the west end of the facility for packaging and distribution. On various occasions, the hydrogen 
gas was mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid 
form. The hydrochloric acid was stored in tanks near Building 221. In ·March 1982, LCP 
Chemicals stopped the mercury cell process and brine sludge was no longer generated. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other 
Hanlin Group Facilities. Products including potassium hydroxide, sodium hydroxide, 
hydrochloric acid, and methylene chloride were shipped to the site by rail or by truck, stored in 
above ground tanks, repackaged, and distributed. The Hanlin Group sold all of its operating 
assets by April 1994. 

1.4.2.3 Linde Hydrogen Plant 

The hydrogen plant, formerly known as Linde Gasses, occupied about 2.1 acres at the west end 
of the site (Figure 1-2). In 1957, Union Carbide Corporation (UCC) leased the hydrogen plant 
from GAF and operated it through 1990. Hydrogen was distributed from the mercury cells to the · 
plant through overhead pipes. The gas was purified by UCC to remove entrained mercury 
(reportedly, up to five pounds of mercury was removed from the gas stream daily), stored, 
compressed, and shipped for distribution by trailer. This process continued through LCP 
Chemicals, Inc.'s 1972 purchase of the site from GAF. The hydrogen plant stopped utilizing the 
hydrogen generated by chlorine plant in 1980 and began packaging liquid cryogenic hydrogen 
that was brought to the plant from outside sources. 

In 1988, in preparation of a new tenant, UCC had the building interior and hydrogen compressors 
decontaminated for mercury and collected wipe samples to confirm that the cleanup was 
effective (IT, April22, 1988). IT reportedly recovered about 30 pounds of free mercury from 
one compressor and its associated piping. 

In May 1990, the Linde plant ceased operations after the UCC lease with LCP expired, which 
triggered the NJDEP's Environmental Cleanup Responsibility Act (ECRA). Because several 
areas of environmental concern unrelated to the chlorine manufacturing process were noted at the 
plant (former underground storage tanks, sumps, septic tanks, etc.), ECRA required that a soil 
and groundwater investigation be conducted within the general boundaries of the 2.1 acre site. 
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An environmental investigation and cleanup took place in the early 1990s and the NJDEP 
approved no further action for the hydrogen facility on June 20, 1995. 

The Linde Gas Facility was apparently last used in October 1994 by Liquid Carbonic 
Corporation, which was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Gas 
site from LCP Chemicals, Inc. and used it for office space and as a parking area for truck trailers. 
Liquid Carbonic Corporation ended its lease with LCP Chemicals, Inc. in March 1996. 

1.4.2.4 Hypochlorite Facility 

In 1972, Kuehne Chemical, Inc. participated in the formation of LCP Chemicals, Inc. Kuehne 
leased Lot 3.02, Lot 3.03, and the northern part ofLot 3.01 from LCP Chemicals, Inc. and started 
a sodium hydroxide manufacturing process. The processing area, located north of Building 220 
and between Avenue C and Avenue D, consisted of above ground storage tanks, loading areas, 
and support buildings (Figure 1-2). Kuehne obtained the raw materials - chlorine and sodium 
hydroxide, by overhead pipes from the chlorine plant and blended the chemicals to make sodium 
hypochlorite (bleach). Chlorine, sodium hydroxide, hydrochloric acid, and sodium hypochlorite 
were also stored and distributed by Kuehne. Kuehne vacated the site in February 1981. 

1.4.3 Site History 

Much of the historic information presented in this report is compiled from numerous documents 
dating back to 1975 and earlier. Within these documents are numerous contradictions 
concerning the past operations of the site. This problem is compounded by the fact that much of 
LCP Chemicals, Inc.'s records were lost or destroyed sometime in the early 1980s (Eder, 
September 1993). Every attempt was made to reconcile these differences through evaluations of 
supporting evidence such as historic maps, deed records, and aerial photographs. Appendix A 
presents a timeline that summarizes some of the key milestones that occurred at the site, lists the 
supporting references, and provides a qualitative assessment of the reliability of data. The 
historic information presented in this document is based on this timeline, which will likely 
require updates if, and when, additional sources of information becomes available. 

In 1870, all ofTremley Point was undeveloped marshland. By 1903, the tracks ofthe Sound 
Shore railroad were present, indicating that backfilling of low areas at the site had begun by that 
time. In 1923, the Grasselli Chemical Company was operating a large facility on the east side of 
the tracks north of South Branch Creek. The property on the west side of the tracks was vacant. 
By May 1929, the core buildings ofthe GAF Facility were present, but the LCP Chemicals, Inc., 
site was not developed. The property south ofGAF's Building 1 (about 550 feet north ofthe 
northern LCP site boundary) was undeveloped and dissected with man-made drainage channels. 

In 1940, the northern portion of the LCP Chemicals, Inc. site was still undeveloped marshland, 
with the exception of the presence of the Sound Shore Railroad tracks and the Central Railroad 
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tracks along Tremley Point Road. The British Petroleum tank farm was present (15 tanks). By 
July 1947, the GAF Facility had expanded southward to South Branch Creek. GAF's Building 
204 (Figure 1-2) was present at the northern edge of the site and northern part of the LCP site . 
(just north of Building 220) was used as a lay down area for coal piles, tanks, and drums. Part of 
South Branch Creek was already filled in. 

GAF began the chlorine operation at the LCP site in 1955 and by 1956, the core buildings of the 
chlorine facility were present, including Building 220 and Building 230. The hydrogen 
processing facility was constructed by 1959 and GAF leased 2.1 acres of the site to Union 
Carbide for hydrogen processing. The Brine Sludge Lagoon was reportedly constructed in 1962 
and by 1966, berms were present along the north and west side of the lagoon area. The chlorine 
process waste was reportedly treated in a former wastewater treatment unit before this time. The 
former wastewater treatment unit system is described in Section 1.6. By 1966, South Branch 
Creek was filled west of A venue B and the site drainage was provided by ,a flume and storm 
ditch system. 

In 1971, GAF ceased chlorine operations and in 1972, LCP Chemicals, Inc. purchased the site 
from GAF and restarted operations. Between 1968 and 1972, the portion of South Branch Creek 
east of Avenue B was rechanneled to a location about 750 feet to the south and mercury cell 
Building No. 240 was constructed. 

In 1972, LCP Chemicals, Inc. leased the northern part of the site to Kuehne Chemical Company 
to operate the sodium hypochlorite facility. In October 1972 and February 1974, the NJDEP 
reportedly observed lagoon overflows to South Branch Creek, but the quantities and responses 
are not known. LCP Chemicals, Inc. acknowledged both discharges in September 1975 and was 
levied a fine by NJDEP of$5,000 for each occurrence (NJDEP, July 1991). 

By 1975, LCP Chemicals, Inc. was cooperating with the NJDEP and held meetings to investigate 
waste disposal options for brine sludge, wastewater, and the estimated 11,000 cubic yards of 
sludge material stockpiled in the brine sludge lagoon. LCP Chemicals, Inc. informed the NJDEP 
that off-site disposal options were too expensive and elected to begin pilot testing of a more cost
effective stabilization process developed by Chemfix Technologies, Inc. 

LCP Chemicals, Inc. constructed an auxiliary surface impoundment, the Chemfix lagoon, and 
treated about 120,000 gallons (or about 460 cubic yards) of brine sludge using the Chemfix 
process. The Chemfix lagoon was used for a period of 4 days in 1976; the effectiveness of the 
operation was apparently questionable and LCP Chemicals, Inc. never continued with the 
Chemfix process. 

LCP Chemicals, Inc. turned to using a proprietary sludge roasting process which would volatilize 
and capture mercury from steam dried brine sludge; they received favorable results during 
laboratory bench testing. A pilot sludge roaster unit was constructed south of the brine sludge 
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. lagoon in 1978 but the brine sludge material was processed through it only infrequently as the 
unit required constant "debugging", modification, and repair. By 1980, the final modifications to 
the sludge roaster were completed and the unit was brought back on line after LCP Chemicals, 
Inc. was issued a temporary air permit from the NJDEP. In December 1980, LCP Chemicals, 
Inc. and the NJDEP agreed that the brine sludge lagoon required closure and agreed to formalize 
the process through an Administrative Consent Order . 

. 
In March 1980, the Linde hydrogen plant stopped accepting hydrogen from LCP Chemicals, Inc. 
because of excess mercury contamination in the gas. In early 1981, Kuehne Chemical was cited 
by the NJDEP for caustic discharges, allegedly deliberate, into South Branch Creek, and Kuehne 
vacated the site shortly thereafter. The NJDEP entered into the Consent Order with LCP 
Chemicals, Inc. in September 1981 which required that, among other items, no more waste be 
placed in the brine sludge lagoon, a closure plan be developed and submitted for NJDEP 
approval, and a groundwater investigation be conducted. In November 1981, LCP Chemicals, 
Inc., abandoned the sludge roaster process because of equipment problems and stopped the 
generation of brine sludge in March 1982. 

In 1982, LCP Chemicals, Inc. ceased plant operations, reportedly at the orders ofthe NJDEP and 
EPA, during the lagoon closure work to be protective of plant worker health and safety. The 
Chemfix lagoon was closed in 1983 (the Chemfix material was transferred to the brine sludge 
lagoon), and the brine sludge lagoon was closed by November 1984 with NJDEP approval. The 
lagoon closure consisted of dewatering, compaction, the addition of a two-ft thick clay cap, the 
addition of soil cover, and seeding. In June 1984, LCP submitted a facility closure plan to the 
NJDEP to close the production areas because of economic reasons. The EPA (1984) stated that 
LCP Chemicals, Inc. had planned to return to full chlorine-manufacturing operations in mid July 
1984, but they instead ceased all plant production operations by August 1985. The facility began 
to be dismantled and the equipment was shipped to other LCP facilities along the east coast. 
Beginning in 1985, the facility was used only as a storage and transfer station for chlorine-related 
products produced by other LCP facilities, such as sodium hydroxide, potassium hydroxide, 
methylene chloride, and hydrochloric acid. 

In July 1991, the Hanlin Group, Inc. filed under chapter 11 ofthe U.S. bankruptcy code and by 
April 1994, Hanlin sold all of its nation wide operating assets and all its chlorine manufacturing 
ceased. The EPA conducted a site visit in August 1994 and confirmed that the facility was no 
longer functional and that the employees were expected off the site by the end of August 1994. 
On November 10, 1998, the site property was formally abandoned by the New Jersey Bankruptcy 
Court. 

1.4.4 Site Layout 

The site is in a rough shape of a rectangle with two long, narrow arms extending to the southeast 
(Figure 1-2). The northern arm borders the course of South Branch Creek to Arthur Kill and the 
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southern arm borders the railroad spurs of the Central Railroad of New Jersey for a distance of 
about 800 feet south. 

Avenue B, Avenue C, and Avenue D extend roughly north to south across the site (Figure 1-2). 
South Branch ~reek, the former Chemfix lagoon, the former brine sludge roasting unit, and the 
closed brine sludge lagoon are east of Avenue B. 

The channel to South Branch Creek extends from Arthur Kill westward and ends at the railroad 
tracks between A venue B and A venue C (the original channel was relocated between 1968 and 
1972). A wooden flume formerly connected to the creek at this point, extended northward along 
A venue C, then extended westward along the northern boundary of the site across A venue D and 
corinected into the ditch system of the GAF site. The flume system is currently backfilled. 

Above ground storage tanks (currently empty) used for sodium hydroxide, chlorine, and brine are 
located between A venue B and A venue C. The chlorine liquefaction and compressor building 
(Building 231 ), the former hydrogen filtering unit (Purasiv unit), and the wastewater metering 
sump are also here. An effluent treatment building was also located just south of the surface 
water flume to South Branch Creek. 

The chlorine and hypochlorite processing areas and the brine treatment area were. located 
between A venue C and A venue D in the central part of the site. The north central area consisted 
of the former hypochlorite processing area, which included a chlorine truck-loading area, a 
laboratory and locker building (Building 221), and Building 223 (usage unknown). The mid
central area contains the cell buildings (Building 230 and Building 240), the shop and service 
building (Building 220), and the chlorine cooling and drying building (southern part of Building 
240). The south central portion contains the former salt storage tanks, the saturators, the brine 
storage tanks and the brine processing building (Building 223). 

The site is mostly vacant west of Avenue D. This area contains the area ofthe former hydrogen 
plant and an existing electrical switchyard. Much of the area was used for employee parking. 

1.5 SOLID AND HAZARDOUS WASTE GENERATION 

The wastes generated at the site included mercury contaminated sludge, mercury vapors, spent 
lubricating oils, transformer oils, degreasing solvents, mercury contaminated process wastewater, 
spill wash down fluids, and stormwater runoff (Eder, January 1992). 

Brine purification mud (brine sludge) and associated process wastewater were the principal 
wastes generated at the site. In 1981, the EPA listed brine purification mud from the mercury 
cell process as hazardous waste No. K071 and associated wastewater treatment sludge as 
hazardous waste No. K106. The mercury content ofthese materials is the basis for listing the 
material as hazardous. 
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A "typical" brine sludge composition was reported by LCP Chemicals, Inc. (1975) as NaCl 
(20%), BaS04 (50%), CaC03 (15%), CaS04 (15%), metal hydroxides (2%), dirt (2%), mercury 

· (100-500 parts per million- 0.05%). Wastewater treatment sludge was also generated during 
chlorine production. In their 1975 Preliminary Report on Brine Sludge, LCP Chemicals, Inc. 
reported that an estimated 7.5 tons of sludge was generated every day and that their current 
stockpile of sludge was an estimated 11,000 cubic yards. Eder (1992) reported that up to 20 tons 
of sludge were generated per day. 

Seven sludge samples were analyzed for selected inorganic constituents between 1980 and 1981 
(NJDEP, January 8, 1988). The analyses showed that the sludge contained mercury with 
concentrations ranging between 272 mg/kg and 4,576 mg/kg. Liquids filtered from the sludge 
contained mercury at concentrations ranging between 40 ug/1 and 2,520 ug/1. 

Waste disposal practices for the chlorine plant before construction of the brine sludge lagoon are 
poorly documented. GAF reportedly used a small pond as a wastewater treatment unit for 
disposal. The wastewater was pH neutralized, filtered though a carbon unit at the north end of 
the site, and discharged into South Branch Creek. The location of the discharge point into South 
Branch Creek is not documented. . . 

A survey plan in a report by Geraghty & Miller ( 1982) shows that the brine sludge pile grew to a 
height of about 40 above the ground surface. An estimated 31,000 cubic yards ofbrine sludge 
was left in the lagoon at the time of closure. The material in the lagoon was dewatered, graded, 
compacted, and capped with a clay cover in 1984. 

Other sources of potential sources of contamination included: 

• Kuehne Chemical Company, which operated at the site from 1972 to 1981, allegedly dumped 
bleaches and other caustic material into South Branch Creek on a daily basis. 

• The Linde Hydrogen Plant, which received mercury-contaminated hydrogen gas from about 
1957 to 1980, processed mercury on a daily basis. 

• Eder (September 1993) reported that small quantities of solvents used at the site for general 
cleaning and degreasing could also potentially have been released to the environment. 

• Transformers were located behind Building 230 and Building 240, and on the north side of 
Building 231. The transformers may have contained oil with PCBs. 

• Storage tanks at the site were used to store chlorine, sodium hypochlorite, sodium hydroxide, 
and methylene chloride (NJDEP, January 8, 1988). 
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• A 300 square-foot concrete drum storage pad with containment berms was located at the 
south central edge of the site. The pad was used to store drums of motor oil, waste oil, and 
other lubricants (Eder, 1993). During their December 22, 1987 inspection, the NJDEP noted 
stained soils and detected organic vapors around the pad. 

1.6 WASTEWATER AND SURF ACE WATER HANDLING 

Before 1972, wastewater generated by cell washdown and cell maintenance was reportedly 
processed in a former pond, located east of the electrical switchyard (Eder, January 1992). The 
pond was originally part of the channel of South Branch Creek (Eckenfelder, September 1989). 
The wastewater was pH neutralized, filtered though a carbon unit at the north end of the site, and 
discharged to South Branch Creek. Eder (January 1992) stated that in the mid 1970s, the former 
wastewater treatment unit was reportedly excavated, backfilled, and covered with asphalt. The 
treatment unit was still present in mid 1972 (LCP, July 21, 1972) and possibly only backfilled in 
1982 (NJDEP, February 1982). 

Plant wastewater and sludge were collected in a 500,000 gallon (500K) agitating collection tank 
and the slurry was piped to Silo No.4. The supernatant was directed to the effluent treatment 
system and the settled solids were directed to the brine sludge lagoon, or later, to a 4,500 gallon 
surge tank at the sludge roaster unit (NJDEP, January 8, 1988). 

Storm water runoff at the site collected in a continuous concrete drainage swale/trench that 
surrounded the process area and was routed to a concrete sump south of Building 231. The 
runoff was pumped to holding tanks outside Brine Building 233, pH adjusted, filtered, polished 
with carbon, and stored pending annual or semiannual discharge to South Branch Creek in 
accordance with their New Jersey Pollutant Discharge Elimination System (NJPDES) permit. 
The system in Brine Building 233 was operational since the early 1980s. 

Process wastewater in the mercury cell buildings drained to concrete floor trenches, collected in 
sumps in the northeast comer of each cell building, pumped to holding tanks, and eventually 
pumped to the wastewater treatment system. 

1.7 PERMITS 

A summary ofthe permits that were issued to LCP Chemicals, Inc. is presented in Table 1-1. 
The first reference to Permit No. NJ0003778, the discharge to surface water permit, was made in 
June 197 5, when the facility reported to the EPA that an acciden_tal release of brine sludge to 
South Branch Creek occurred for an estimated nine-hour period. The conditions of that permit 
were not described. 

The NJDEP reissued the Permit in 1987 and required that LCP Chemicals, Inc. install four new 
monitoring wells to evaluate the groundwater quality in the water table aquifer. 
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Kuehne Chemical Company submitted a National Pollutant Discharge Elimination System 
(NPDES) permit application, Application No. 0027707, on August 27, 1974. In August 1980, 
the EPA issued the NPDES permit for the discharge of uncontaminated cooling water only from 
the sodium hypochlorite process. In 1981, the NJDEP alleged that Kuehne Chemical Company 
was dumping caustic material into the outfall and issued a Notice of Civil Administrative Penalty 
Assessment against the company on October 7, 1981. The notice states that a pipe was observed 
during an NJDEP site visit on January 26, 1981 "connected to the outfall in such a manner as to 
allow for a physical conduit for the passage of pollutants to the waters of the State". This 
connection was removed at the time of a follow up visit by the NJDEP on the next day. The 
notice also states that Kuehne Chemical Company ceased operations and vacated the site that 
same day. 

1.8 REGULATORY VIOLATIONS, ACTIONS, AND INVESTIGATIONS 

The section summarizes the regulatory history of the LCP Chemicals, Inc. site. 

1.8.1 Summary of Incidents and Enforcement Actions 

The NJDEP (July 1991) states that in September 1975, LCP Chemicals, Inc. was fined $10,000 
for discharges of supernatant from the brine sludge lagoon to South Branch Creek in October 
1971 and February 1974. Details ofthe discharges are not known. 

On September 17, 1981 the NJDEP signed an Administrative Consent Order, dated September 
17, 1981 requiring that LCP Chemicals, Inc. perform the following tasks: 

• Cease use ofthe Brine Sludge Lagoon by January 1, 1982; 
• Submit a closure plan for the Brine Sludge Lagoon; 
• Submit a closure plan for the Chemfix Lagoon; 
• Conduct air monitoring of the brine sludge pile; and 
• Conduct a soil, sediment, surface water, and groundwater sampling program. 

LCP Chemicals, Inc. responded to the requirements of the order and both lagoons were formally 
closed by November 1984, air monitoring of the sludge pile took place on June 4, 1981 
(RECON, 1981), and a limited soil, sediment, surface water, and groundwater investigation was 
performed by Geraghty and Miller (1982). The results of the investigation are briefly 
summarized in Section 1.1 0.4. 

The NJDEP issued an Order dated May 4, 1982 to cease the November 5, 1981 violation of 
N.J.A.C. 27-8.3(e)2 resulting from a ruptured muffler plate on the brine sludge roaster allowing 
mercury emissions to vent directly to the atmosphere from the operation of four unpermitted 
propane burners on the unit (Eder, January 1992). LCP Chemicals, Inc., however, abandoned the 
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sludge roaster experiment because of equipment problems and had stopped roaster operations in 
November 1981. 

In a letter dated June 4, 1982, the NJDEP denied LCP Chemicals, Inc.'s Hazardous Waste 
Facility Permit Application because of the severe deficiencies of the sludge roasting system and 
the inability to process the waste on site. LCP Chemicals, Inc. (June 29, 1982) responded in a 
letter to the NJDEP that they planned to modify the roaster design to correct these deficiencies. 
LCP Chemicals, Inc. continued with the lagoon closures and began to dispose of its waste off 
site. 

The EPA issued a Complaint/ComplianceOrder dated August 25, 1982 for iack of freeboard in a 
surface impoundment (brine sludge lagoon). LCP Chemicals, Inc. was also cited for lack of a 
waste analysis plan, not maintaining a schedule of inspections, and lack of a contingency plan. 
LCP Chemicals, Inc. (August 10, 1984) reported that they were fined $1,000 for the freeboard 
violation and corrected the other violations with no penalty assessment. 

The NJDEP issued a Notice of Violation dated January 7, 1983 for failure to submit a RCRA 
Treatment, Storage, or Disposal Facility annual report. An annual report was submitted to the 
NJDEP shortly thereafter on January 17, 1983 and no penalty was assessed. 

The NJDEP issued a Notice ofViolation dated November 16, 1983 for failure to establish 
financial assurance for closure and post-closure monitoring of the brine sludge lagoon and to 
demonstrate financial responsibility for claims. LCP Chemicals, Inc. responded (August 10, 
1984) that it was their understanding that the NJDEP Division of Waste Management now had 
copies of the necessary documents and that the matter was now.resolved. 

The NJDEP issued an Administrative Order, dated February 11, 1985, requiring that LCP 
Chemicals, Inc. maintain documentation of the job title for each position at the facility related to 
hazardous waste management, the name of the employee filling each job, keep a roll-off 
container with hazardous waste material secure, provide immediate access to telephones and 
alarm systems within hazardous waste areas of the facility, and to develop an evacuation 
procedure for employees. LCP Chemicals, Inc. corrected the deficiencies and was assessed a 
penalty of $900. 

1.8.2 Summary of Spills and Releases 

Several spills and releases at the site were documented by the NJDEP and the EPA. These 
incidents are briefly described below. 
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1.8.2.1 South Branch Creek 

October 30, 1972 - A release occurred from the brine sludge lagoon - location and quantities 
unknown (NJDEP, July 1991). 

February 7, 1974- A release occurred from the brine sludge lagoon- location and quantities 
unknown (NJDEP, July 1991). LCP Chemicals, Inc. acknowledged both releases on 
September 25, 1975 and was fined a total of$10,000. 

June 25, 1975 -A nine hour discharge of the contents of the brine sludge lagoon into South 
Branch Creek occurred when a recycling pump failed (LCP, July 27, 1975). 

August 15, 1979- An estimated 10,000 to 20,000 gallons of mercury-contaminated brine 
overflowed a saturator for an 8-hour period when it became blocked with salt. The brine 
discharged into South Branch Creek (LCP, August 20, 1979). A sample from the spill was 
analyzed by LCP Chemicals, Inc. for mercury and showed a concentration of 8.6 parts per 
million. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
he sometimes performed laboratory analyses on the effluent water that was being discharged into 
South Branch Creek (NJDEP, January 25, 1981). On one occasion, he detected mercury 
concentrations eight to ten times greater that the maximum allowed (the concentrations were not 
specified). The employee alleged that his supervisor told him to destroy the results, which he 
did. 

October 7, 1981- Kuehne Chemical Company was cited by the NJDEP for discharging caustic 
material into South Branch Creek (NJDEP, October 7, 1981). Kuehne Chemical Company 
contested the NJDEP's action and subpoenaed the NJDEP on October 27, 1981 for depositions. 
The outcome of this dispute is unknown. 

1.8.2.2 500,000 Gallon (500K) Tank 

Several releases were documented by the NJDEP near the 500,000 gallon (500K) brine tank. 
The NJDEP Site Inspection Reports can be found in the RCRA Facility Assessment for LCP 
Chemicals- New Jersey (NJDEP, January 8, 1988). 

On September 1 7, 1980, an unspecified amount of brine sludge was noted on the gravel near the 
500K tank. 

On October 9, 1980, brine sludge was transferred from the 500K tank to the brine sludge lagoon · 
by front end loader and dump truck. During the transfer process, some sludge had fallen to the 

N :\4 709E04075 (LCP)\ WORKPLAN\ WORKPLAN\ WORD CHAPTERS\CHAP1.DOC 

I - 14 
04/04/01 4:13PM 

300783 

---, 

____ __; 

file://N:/4709E04075
file://CHAPTERS/CHAP1.DOC


I 
I 
f' 
I 
I 
I 
I 
I· 
I 

·--
1 
I 
I 
t·· 

I 
I 
f' 
I 

ground. LCP told the NJDEP that the spilled sludge would be flushed into the sump next to the 
500K tank. 

On January 22, 1981, a leak was observed in an overhead pipe north of the 500K tank. Wash 
water from the cell rooms spilled onto the unpaved ground. The NJDEP was informed that 
repairs would be made. 

On October 22, 1981, a 1 0 ft by 4 ft hydrochloric acid spill resulting from a leaking overhead 
pipe was observed about 15ft northwest ofthe 500K tank. 

On April 13, 1982, a spill of sodium sulfide crystals was observed just north of the 500K tank. 

1.8.2.3 Releases Near the Brine Sludge Lagoon 

NJDEP Site Inspection reports document releases of brine sludge from leaks from the overhead 
pipes leading from Building 233 to the brine sludge lagoon. The NJDEP Site Inspection Reports 
can be found in the RCRA Facility Assessment for LCP Chemicals- New Jersey (NJDEP, 
January 8, 1988). 

On October 22, 1981, a 1 ft by 15 ft spill of brine sludge slurry resulted from a leaking overhead 
transfer line between the 500K tank and the brine sludge lagoon. The spill occurred on Avenue 
B, between the railroad tracks and the brine sludge lagoon. The exact location of the overhead 
line is not well documented, but NJDEP sketch maps (e.g., NJDEP, November 19, 1981) indicate 
that it extended from the 500K Tank/Building 233 area to the southwest corner of the brine 
sludge lagoon. 

On November 19, 1981, the overhead line was again leaking, which resulted in a 30ft by 125ft 
spill along the A venue B railroad tracks. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
sometime in 1973 or 1974, brine sludge was removed from the brine sludge lagoon and the 
material was spread out on the ground between Building 231 and the railroad tracks (NJDEP, 
January 25, 1981). To his knowledge, this occurred on only one occasion. 

1.9 PHYSICAL SETTING 

The general physical setting of the LCP Chemicals, Inc. site is presented in this section. 

" 

1.9.1 Topography and Drainage 

The site is relatively flat, with the exception of the former brine sludge lagoon, at an elevation of 
about 8 feet above mean sea level (Figure 1-1 ). The former brine sludge lagoon has a footprint · 
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of about 150 ft by 250 ft and it reaches a height of about 15 ft above grade. The mound is 
vegetated, although several shallow erosion gullies are present along the flanks. 

The 1 00-year flood elevation for the Linden, New Jersey area is estimated to be about 9 ft mean 
sea level (Eckenfelder, 1991) and therefore, most ofthe site is located within a 1 00-year flood 
zone. A map showing the site in relation to the 1 00 year and 500 year flood plain is shown in 
Appendix B. 

Storm water runoff at the site collects in drainage swales that surrounded the process area and 
routes to a concrete sump south of Building 231. The runoff is reportedly periodically pumped 
into holding tanks outside Building 233, pH adjusted, filtered, polished with carbon, and stored 
pending annual or semiannual discharge to South Branch. 

1.9.2 Geology 

The geology across the site is defined only in a few locations. Subsurface data east of A venue B 
were collected from borings that were advanced to bedrock immediately around the brine sludge 
lagoon (Geraghty & Miller, February 1982). The following four stratigraphic units are identified 
in the area around the former brine sludge lagoon (Figure 1-3): 

• Fill Unit- industrial fill and imported sands (5-10ft thick) 
• Tidal Marsh Deposits - dark gray organic clay ( 10 ft thick) 
• Till Unit- red brown silt and clay , +/-red-brown weathered shale (20-30 ft thick) 
• Bedrock - siltstone and shale of the Passaic Formation. 

Fill Unit - the Fill Unit is a heterogeneous mixture of silt to gravel-sized particles containing 
industrial material including slag, crushed stone, and brick. On the basis of its geographic 
location (i.e., in lowlands), date of deposition (beginning in the late 1920s), and composition, this 
material likely meets the definition of"Historic Fill", as defined by the NJDEP in N.J.A.C. 
7:26E-1.8. 

Tidal Marsh Deposits - This unit consists of dark gray clay with organic matter and tidal grasses, 
with occasional layers of peat and silt. A subunit of organic silty sand with shells was also 
identified. 

Till Unit- This unit consists of reddish brown clay, silt, sandy silt, and gravel. Some ofthis 
material, at depths close to bedrock, is derived from the weathering of bedrock. 

Bedrock- Bedrock consists of the reddish brown shale and siltstone of the Passaic Formation of 
the Newark Supergroup. 
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This same stratigraphic package was also identified immediately north of the site at the GAF 
Chemicals Corporation facility (hereafter called the ISP Environmental Services Inc. site) by 
Eckenfelder ( 1991). 

The subsurface geology west of A venue B was never investigated in detail. During the ECRA 
investigation of the Linde Hydrogen Plant, eight borings were advanced, but only to depths of 
about 15 feet (IT, 1991). IT identified the material underlying the 2.1 acre site, from top to 
bottom, as 8 feet of fill, consisting of black cinders, black sand, and pieces of rock and gravel, 
and an undetermined thickness of gray clay, peat, and red and gray silt (Tidal Marsh Deposit). 
The Tidal Marsh Deposit was apparently not completely penetrated at the former hydrogen plant. 

1.9.3 Hydrogeology 

The groundwater characteristics of the site are not well defined. On a regional scale, the 
groundwater flow direction is inferred to be predominately eastward toward Arthur Kill. Data 
from previous investigations indicate that the water table is between 3 and 6 feet below the 
ground surface with an elevation of approximately 5 to 6 feet above mean sea level. 

Geraghty & Miller (1982) installed six monitoring wells (MW-1, MW-1A, and MW-2 through 
MW-5) around the former brine sludge lagoon. The length ofthe well screens varied from 5 ft to 
30 ft (Table 1-2) and the screens were set at different depths and within different stratigraphic 
units (Figure 1-3). As such, these wells are considered suspect for any evaluation of 
contamination and the groundwater elevation data from these wells are not useful to identify 
groundwater gradients and flow directions. Permeability tests and the evaluation of tidal 
influences on these wells were apparently never conducted. 

Eder installed four shallow groundwater wells in 1990 (MW -6 through MW -9) with screens set 
across the water table (Figure 1-2), but did not report groundwater elevations, flow directions, or 
possible tidal influences on groundwater (Eder, January 1992; September, 1993). 

In the west portion of the site, IT Corporation installed 8 shallow monitoring wells between 1991 
and 1992 (MW-1 through MW-8; herein called IT-MW-1 through IT-MW-8) around the Linde 
hydrogen plant (Figure 1-2) as part of an ECRA investigation (IT, May 1992). On the basis of 
data collected during two rounds of water level measurements, IT reported that the groundwater 
flow direction was south to southwest toward the Rahway River (Figure 1-1 ). Groundwater data 
can no longer be collected from these wells because they were sealed, with NJDEP approval, on 
October 13, 1993 in response to the NJDEP's no further action decision for the hydrogen plant 
(IT, June 1994). 

Eckenfelder (1991) reports that the shallow groundwater flow direction in the northwestern 
portion of the site is to the north based on work conducted on the neighboring ISP Environmental 
Services Inc. Site. 
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An evaluation ofthe available historic boring and monitoring well data (Table 1-2) allows 
several inferences to be made about groundwater at the site. Data from monitoring well pair 
MW-1 and MW-1A (Figure 1-3) suggests that a potential downward vertical gradient exists 
between the upper and deeper water-bearing zones, although the transient effects of tides on site 
groundwater have not been investigated in detail. The water table appears to occur within the fill 
unit (see Eder and IT data in Table 1-2) just above the Tidal Marsh Deposit. The Tidal Marsh 
deposit may be locally acting as a confining layer to infiltrating precipitation which could cause 
the local groundwater to exist under perched conditions. A substantial saturated thickness is not 
present above the TMD. The historic data shown in Table 1-2 suggest that only an average of2 
to 3ft of water is present above the TMD. This conceptual geologic and hydrogeologic model of 
the site will be further evaluated during this Rl. 

1.9.4 Wetlands 

Malcolm Pimie (1995), as an EPA Contractor, conducted a wetland delineation survey in 1995 
along South Branch Creek using 1989 U.S. Federal wetland determination criteria (EPA and 
.others, January 1989). Malcolm Pimie reported that a narrow corridor of wetlands existed along 
both banks of South Branch Creek for its entire length. Malcolm Pimie estimated that about 
2,300 lineal feet (0.43 miles) of wetlands frontage existed along South Creek basin and within 
the boundaries of the site, although the total acreage was not reported. The wetlands were 
classified as estuarine emergent wetlands. Malcolm Pimie (1995) also reported that there are no 
terrestrial sensitive areas on or within 200 feet of the site property. Malcolm Pimie's report of 
the wetland delineation survey is presented in Appendix C. Malcolm Pimie's wetland 
delineation map is also included in Appendix C, although the delineation lines apparently were 
not reproducible from the original because the extent of wetlands in not visible on the map. 

1.9.5 Surface Water 

The center of the site is located within 1 ,500 feet of the Arthur Kill. Arthur Kill is a tidal channel 
that joins Newark Bay and Raritan Bay. Pralls Island is in the center ofthe Arthur Kill opposite 
the site. 

South Branch Creek, a local tidal tributary of Arthur Kill, drains the site and discharges to the 
Arthur Kill. Originally, South Branch Creek flowed across the center of the site, roughly beneath 
the area where Building 230 now stands, and extended to the area now occupied by the former 
hydrogen plant. By 1947, the creek was beginning to be filled and diverted from its original 
channel west of A venue B. 

The course of South Branch Creek between A venue B and Arthur Kill was altered sometime 
between 1968 and 1972. The original discharge point of the Creek was about 750 feet north of 
the current discharge point. By 1966, South Branch Creek was no longer present west of 
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A venue B (Eckenfelder, 1989) and a system of wooden flumes and concrete trenches were 
installed to provide drainage west of Avenue B. 

Arthur Kill is classified by the NJDEP as saline estuarine waters- SE3 (N.J.A.C. 7:9B) with 
designated usages of secondary contact recreation (i.e., boating, fishing, minimal ingestion), 
maintenance of wildlife, and maintenance and migration of the natural and established biota. 
The Rahway River is located about 1,500 south ofthe site. The Rahway River is classified as 
SE2 (N.J.A.C. 7:9B) which has similar uses as SE3 waters . 

1.9.6 Tidal Data 

Tidal influences on groundwater or South Branch Creek are not well defined. NUS (1984) states 
that there are 2 foot tides in South Branch Creek. High tide and low tide differences measured at 
the Rahway River Station (about 1 mile southwest of the site) average about 5 ft per cycle (Tide 
Tables, 1996). Tidal influences on Eder's shallow monitoring wells MW-6 through MW-9 have 
not been reported. 

1.9.7 Land Use 

The site is located between the Arthur Kill to the east, the New Jersey Turnpike to the west, and 
the Rahway River to the south. The area is mostly industrial. The only residential area within a 
mile radius is in the Tremley section of Linden, about 0.75 miles west ofthe site. The area 
immediately surrounding the site is zoned by the City ofLinden as H-1, Heavy Industrial 
District. The permitted uses of this zone include manufacturing (with no chemical or raw 
material processing), research and laboratory offices, service stations, truck terminals, and tank 
farms. The zoning regulations do not currently allow residential development east of the New 
Jersey Turnpike (Eckenfelder, 1991). 

Current land use is within an approximate 1-mile radius of the site is primarily industrial, with 
pockets of wooded wetlands, saline marshes, and surface water bodies (NJDEP, 1996). A map 
showing land use in the site vicinity is presented in Appendix B. The New Jersey Turnpike 
forms a major geographic boundary separating Tremley Point from the rest of the City of Linden, 
New Jersey. 

1.9.8 Well Search 

Potable water supplies in the vicinity of the site have been researched by Malcolm Pirnie (July 
1995). Groundwater is not used as a source of drinking water within four miles of the site. 
Although the Passaic Formation is a state aquifer, there are no potable wells within four miles of 
the site. There are no designated or proposed Wellhead Protection Areas within four miles of the 
site. A preliminary compilation of Public-Community Water-Supply (PCWS) Wells conducted 
for New Jersey by the NJ Geological Survey (July, 1997) indicates that there are no PCWS wells 

N:\4 709E04075 (LCP)\ WORKPLAN\ WORKPLAN\ WORD CHAPTERS\CHAPI.DOC 

1 - 19 

' 

04/04/01 4:16PM 

300788 
'---------

.. -----, 

! 
' 

file://N:/4709E04075


I 
I 
{' 
I 
I 
I 
I 
I 
I 

le 
I 
I 
I 
I 
I 
I 
I ,-

within 3.5 miles of the site. A decision to update the well search for the site vicinity will be 
conducted after an evaluation of the hydrogeologic and groundwater quality data generated 
during the RI field investigation. 

1.9.9 Ecological Resources 

A Greenway project was initiated for the Arthur Kill as part of a response to a 1990 Bayway 
Refinery oil spill. Numerous salt marsh habitats were identified inside the Arthur Kill watershed 
area close to the site. The Peregrine Falcon, the northern harrier, the great blue heron, the yellow 
crowned night heron, and the little blue heron are reported to either breed or hunt in the 
surrounding marshes. A habitat restoration project was ongoing at Pralls Island as of 1996 to 
protect these NJ state-listed species. An ecological evaluation of South Branch Creek was 
apparently never performed. There are no terrestrial sensitive environments within 200 feet of 
the site (U.S. EPA, 1996). 

1.9.10 Climate 

The National Oceanic and Atmospheric Administration/Cooperative Institute for Research in 
Environmental Sciences Climate Diagnostics Center (April 2000) report the following climate 
data for the site area (Newark, NJ). From 1961 through 1990, the average monthly maximum 
temperatures range from 85.7 degrees Fahrenheit in July to 37.7 degrees Fahrenheit in January. 
Temperature extremes range from a high of 105 degrees Fahrenheit in July 1966 to a low of -8 
degrees Fahrenheit in January 1985. 

The 30-year normal annual precipitation (1961 through 1990) is 43.9 inches with its distribution 
relatively uniform throughout the year. The mean annual snowfall is 26.6 inches. Eckenfelder 
( 1991) report that in the site area, the prevailing wind direction is from the southwest, west, and 
northwest. Relative humidity for the area averages about 73 percent in the morning to about 61 
percent in the evening. 

1.9.11 Aerial Photographs 

A set of aerial photographs was compiled by Eckenfelder (1989) for the ISP Environmental 
Services Inc. site which borders the site to the north. An evaluation of the photographs, which 
include the LCP site, is presented in Appendix D. Reproductions of the aerial photographs from 
the years 1929, 1947, 1952, 1956, and 1967 are also included in Appendix D. The EPA (1999) 
also compiled an evaluation of aerial photographs ofthe site. The EPA evaluation was used to 
identify historic potential areas of concern such as areas of stained soil and areas of standing 
water (Section 1.11.15). Data from the EPA aerial photograph interpretation were used in the 
selection of proposed sampling locations, which is detailed in Section 5.0. 
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1.10 OVERVIEW OF PREVIOUS INSPECTIONS AND INVESTIGATIONS 

Table 1-3 presents a summary ofthe regulatory site inspections and investigations conducted at 
the site. A brief discussion of those investigations which generated analytical data is presented 
below. This summary is not intended to provide detailed information on the nature and extent of 
site contamination because much of the analytical data generated to date is old, unsupported, and 
consequently suspect and unusable for site decisions. Some of the analytical results (such as data 
from filtered groundwater samples) are not plotted or tabulated in this report because the data has 
no regulatory value. The intent of this section is to present a broad overview ofthe previous 
investigations to provide a general historic perspective of the site. 

To provide a point of reference for the discussion of the historical results, the current NJDEP 
cleanup criteria (May, 1999) for mercury, the primary constituent of concern, is presented. The 
NJDEP Residential Direct Contact Soil Cleanup Criterion for mercury is 14 mg/kg, the NJDEP 
Non Residential Direct Contact Soil Cleanup Criterion for mercury is 270 mg/kg, and the NJDEP 
groundwater criterion for mercury is 2 ug/1. New analytical data collected during this RI/FS will 
be compared against the current Applicable or Relevant and Appropriate Requirements, as 
required by CERCLA. 

1.10.1 1978 NJ Department of Health Sampling 

An aqueous sample was collected from the "leachating drainage ditch tributary to Arthur Kill" on 
May 31, 1978 (Table 1-4 ). The collector is unknown. The pH of the sample was 12, which 
represents caustic conditions. The exact location of the sample is not known. 

1.10.2 1980 NJ Department of Health Sampling 

A total of seven sediment samples (C05786, C05784, C05782, C05851, C05793, C05790, and 
C05788) were collected from South Branch Creek on August 12, 1980 for unspecified reasons. 
The collector is unknown and the locations ofsome samples can only be inferred because maps 
were not provided. The mercury concentrations of the samples ranged between 7.8 mg/kg to 
87.7 mg/kg (Table 1-5). The current NJDEP sediment guidance screening value for mercury is 
0.71 mg/kg (medium effect range for estuarine sediments). Figure 1-4 provides the inferred 
sediment sample locations and the analyte concentrations. 

1.10.3 RECON Systems 1981 Sludge Pile Air Sampling 

On June 4, 1981, RECON Systems, Inc. conducted real-time mercury air monitoring of the waste 
pile in the brine sludge lagoon. They estimated that the pile emitted an average 113 grams/day of 
mercury. They cautioned, however, that because of numerous atmospheric variables used to 
calculate the emission rate (e.g., temperature, wind speed, etc.), the results were valid for that day 
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only. Mercury emissions at active chlorine production facilities currently cannot exceed 2,300 
grams/day (EPA, 40 CFR Part 61 ). 

1.10.4 1981 Geraghty & Miller Groundwater Investigation 

·The first formal investigation at the site occurred in 1981 with the installation of six monitoring 
wells around the brine sludge lagoon in September and October 1981 to comply with the NJDEP 
September 1981 Consent Order and with RCRA groundwater monitoring requirements. 
Geraghty & Miller (1982) installed one water table monitoring well (MW-1A) and five wells 
(MW-1 through MW-5) that were screened either below or across the Tidal Marsh Deposit 
(Figure 1-3). As previously stated, these wells are suspect for any data previously collected and 
will not be used in any future investigations. 

Soil samples collected from the upper 10 feet (Fill Unit) ofthe monitoring well borings had 
mercury concentrations that ranged from 1.0 mg/kg to 772 mg/kg (Table 1-6). The concentration 
of mercury in soil decreased with depth, and generally decreased distinctly at the base ofthe fill 
layer (Figure 1-5). The soil data indicates that the screens for the Geraghty & Miller monitoring 
wells MW-1, MW-2, MW-3 and MW-4 were set below the depth of significant mercury 
contamination in soil. 

The monitoring well network (MW-1, MW-1A, and MW-2 through MW-5) established by 
Geraghty & Miller (1982) is not effective in monitoring shallow groundwater quality around the 
brine sludge lagoon. The screens for these monitoring wells were set within different geologic 
horizons (described in Section 1.9.3 and shown in Figure 1-3) and, as described above, below the 
depth of mercury contamination in saturated soil. The groundwater data from these wells, 
according to the NJDEP, were not useful to support further action or no further action decisions 
for the site. In 1987, the NJDEP (January 1987) downgraded the status of these wells to 
piezometers and required that LCP Chemicals, Inc. install four new water table monitoring wells. 
The new wells were installed by Eder in 1990 (Figure 1-2). 

Geraghty & Miller submitted two rounds of dissolved (filtered) groundwater samples to the site 
laboratory for mercury analysis in October 1981 and one round of groundwater samples to an 
independent laboratory in November 1981. The analytical results showed mercury 
concentrations of less than 1 ug/1. 

Four surface soil samples (S-1 through S-4) and one sediment sample (GM-Sed) were collected 
by Geraghty & Miller and analyzed by the site laboratory. Mercury concentrations in the soil 
samples (Table 1-6 and Figure 1-6) ranged between 27 mg/kg and 1,580 mg/kg and the mercury 
concentration in the sediment sample was 46 mg/kg (Table 1-5 and Figure 1-4 ). 
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1.10.5 March 1982 Groundwater Samples to ETC laboratory 

Filtered groundwater samples (MW-1, MW-2, MW-3, and MW-4) were collected on March 15, 
1982 by LCP Chemicals, Inc. and submitted to ETC Laboratories for the analysis of selected 
metals, selected pesticides, bne herbicide (silvex), radiological parameters, bacteria, and water 
quality parameters. Arsenic (10 ug/1) and cadmium (10 ug/1) exceeded the current NJDEP 
Groundwater Criteria of 8 ug/1 and 4 ug/1, respectively. 

1.10.6 1984 NUS Corporation Investigation 

On September 27, 1984, NUS, as contractors for the EPA, collected three groundwater samples 
(GW-1 through GW-3), two surface soil samples (S-1 and S-2), and two sets of surface 
water/sediment samples (SW-1/SD-1 and SW-2/SD-2) from areas around the brine sludge 
lagoon. The samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. 

The three groundwater samples, designated by NUS as 3348-GW-1, 3348-GW-2, and 3348-GW-
3, were collected from MW-2, MW-4, and MW-5, respectively. The samples contained 
concentrations of arsenic, chromium, and lead, that exceeded the current NJDEP groundwater 
standard of 8 ug/1, 100 ug/1, and 10 ug/1, respectively (Table 1-7). Mercury concentrations in 
MW-4 (253 ug/1) and MW-5 (116 ug/1) exceeded the current NJDEP mercury groundwater 
standard of2.0 ug/1. 

The two surface soil samples collected from east ofthe brine sludge lagoon (3348-S-1) and from 
the surface of the excavated Chemfix lagoon (3348-S-2) exceeded the NJDEP arsenic cleanup 
criterion of 20 mg/kg with concentrations of 26 mg/kg and 50 mg/kg, respectively (Table 1-6 and 
Figure 1-6). The mercury concentrations were 2.6 mg/kg and 53 mg/kg, respectively. 

Surface water sample 3348-SW-1 was collected from the drainage flume and sample 3348-SW-2 
was collected east of the brine sludge lagoon (Figure 1-7). Samples 3348-SW-1 and 3348-SW-2 
contained mercury at concentrations of20 ug/1 and 212 ug/1, respectively (Table 1-4). Sediment 
collection points were collocated with the surface water samples (1-4). Sediment sample 3348-
SD-1 contained arsenic at a concentration of 44 mg/kg and mercury at a concentration of 784 
mg/kg. Sediment sample 3348-SD-2 contained arsenic at a concentration of 54 mg/kg (Table 1-
5). 

1.10.7 LCP 1987 Quarterly Groundwater Results 

Four rounds of groundwater samples were collected from monitoring wells MW -1 through MW-
4 by LCP in 1987. The concentrations of dissolved mercury were generally undetected in the 
samples. 
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1.10.8 1988 Blasland, Bouck & Lee Soil Investigation 

In August 1988, Blasland, Bouck & Lee conducted a soil investigation around Building 231 for 
the proposed expansion of that building. Soil samples were collected from areas both south and 
north of the building, including the proposed southern expansion area (Figure 1-8). Selected 
samples were submitted for the analysis of VOCs, base neutral compounds, pesticides/PCBs, and 
inorganic constituents (Table 1-6). Nineteen samples were collected from fourteen locations. 
The constituents that exceeded the current NJDEP Non-Residential or Impact to Groundwater 
soil cleanup criteria were chlorobenzene (1.6 mg/kg), chloroform (1.1 mg/kg), 
hexachlorobenzene (20 mg/kg), arsenic (43 mg/kg), and mercury (up to 41,400 mg/kg). The 
laboratory reported that the sample with the maximum mercury concentration (S231-2A) 
contained visible beads of mercury. 

1.10.9 Geraghty & Miller 1988 Groundwater Sampling Round 

In 1988, in an attempt to demonstrate the adequacy ofthe monitoring well network around the 
brine sludge lagoon, Geraghty & Miller (1989) conducted a pressure packer study. The packer 
test was used to isolate the upper five feet of monitoring well screen from the rest of the boring. 
The packer test was conducted on monitoring wells MW-2 through MW-5. The test was not 
conducted on either monitoring well MW-1A, because the screen was too short (5 ft) for a packer 
or monitoring well MW -1, because the well was discovered to be silted up. The purpose of the 
packer test was to demonstrate that measurements and analytical results of groundwater quality 
were not dependent on the length of screen. Groundwater samples were collected from each well 
without a packer installed and with a packer installed and the samples were submitted for 
laboratory analyses. Geraghty & Miller concluded on the basis of the similarity of the analytical 
results of the no-packer/packer samples that the installation of additional monitoring wells was 
not required around the brine sludge lagoon. 

1.10.10 1990-1992 Eder Shallow Groundwater Investigation 

In March 1990, Eder installed four additional monitoring wells, MW -6, MW -7, MW -8, and MW-
I 

9 (Figure 1-2), to resolve the issues surrounding the effectiveness ofthe MW-1 through MW-5 
monitoring well network. Detailed boring logs or well construction logs are not available but it 
appears that the base of the well screens were generally installed in the Tidal Marsh Deposit 
(Table 1-2). 

Eder conducted eight quarterly sampling rounds between 1990 and 1992. The groundwater 
samples were collected from monitoring wells MW -6 through MW -9 and submitted for the 
analysis of six metals and water quality parameters. Groundwater sampling logs are not 
available so it is not known whether the samples were filtered or not. 
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The analyses of individual inorganic constituents in samples collected from any given well were 
not performed on a consistent basis. Samples collected from monitoring wells MW-6 through 
MW-8 generally did not contain detectable concentrations of mercury (Table 1-7). Samples from 
MW-9 were never analyzed for mercury. In general, the concentrations of metals in groundwater 
samples only exceeded NJDEP groundwater criteria for arsenic (up to 210 ug/1 in MW-9) and 
cadmium (up to 67 ug/1 in MW-7). 

1.10.11 1990-1995 Linde Gases ECRA Cleanup 

As described in Section 1.4.2.3, a NJDEP ECRA investigation and cleanup was conducted at the 
former 2.1 acre hydrogen facility in the late 1980s and early 1990s and the NJDEP approved no 
further action for the facility on June 20, 1995. A deed notice was required for the site because 
of the presence of historic fill and the presence of associated organic and inorganic constituents 
in groundwater and soil. The investigation showed that benzene (up to 43 ug/1), arsenic (up to 
590 ug/1), lead (up to 46 ug/1) and mercury (up to 32 ug/1) impacted shallow groundwater at the 
Linde site. IT (1994), however, reported "Any elevated levels of contaminants in the shallow 
groundwater of this area are documented in the NJDEPE files as the result of off-site sources. 
No remediation was conducted for this area of concern". 

A macadam "cap" was the remedial action for the site. With the exception of possible 
investigation of the distribution of historic fill across the site, additional investigations were not 
required by the NJDEP at this facility. It is not known whether a biennial certification for the 
maintenance ofthe engineering control (i.e., cap) is provided to the NJDEP, in accordance with 
current deed notice requirements. 

1.10.12 1995 Malcolm Pirnie Site Inspection Sampling Event 

On January 11, 1995, Malcolm Pimie, an EPA contractor, conducted a site inspection and 
sampling event at the LCP site. Three surface soil samples (SL1 to SL3), ten surface water 
samples (SW-1 to SW-10), and eight sediment samples (SED1, SED3-SED7, SED9, and SED10) 
were collected for inorganic analysis. The surface soil analytical results were generally good, 
with detected mercury concentrations below the current NJDEP soil cleanup criterion (Non
Residential) of270 mg/kg (Figure 1-6). In surface water, the maximum mercury concentration 
of 93 ug/1 was detected in sample SW3 (Figure 1-7) and in sediment, the maximum mercury 
concentration of 1,060 mg/kg was detected in sample SED3 (Figure 1:..4). These samples were 
collected about 40 feet downstream of the LCP and GAF outfalls. Other constituents including 
arsenic, cadmium, and lead also exceeded NJDEP cleanup criteria in both sediments and surface 
water. Malcolm Pimie (1995) concluded that the analytical results of the surface water and 
sediment samples documented that a release of mercury had occurred from the site to the surface 
water pathway. 
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1.10.13 1994 Through 1998 NJPDES Permit Groundwater Sampling 

Between 1994 and 1998, groundwater samples were collected from monitoring wells MW -6, 
MW -7, MW -8, and MW -9 on an annual basis and analyzed for selected metals. The analyses 
were performed to satisfy the LCP Chemicals, Inc. stormwater discharge monitoring 
requirements for NJPDES Permit No. 0077038. The collection of groundwater samples and 
analyses stopped after 1998 when the Hanlin Group, Inc officially abandoned the site. 

The analytical data, provided by the EPA (March 14, 2000), are summarized in Table 1-8. The 
inorganic constituents of concern, as shown by these historic data, are arsenic, cadmium, lead, 
and mercury, although the quality of the analytical data are suspect. For example, the July 1998 
analytical data for monitoring well MW-9 shows high concentrations of several constituents (up 
to 169 ug/1 mercury), but the next round of data shown for October 1998 shows concentrations of 
the same constituents that are far less than their respective regulatory criteria. Neither the 
method of sampling (i.e., low-flow versus conventional bailer techniques) nor the analytical 
methods were described. 

1.11 POTENTIAL SOURCES AND AREAS OF CONCERN 

On the basis ofthe information collected during the NJDEP's and EPA's Site Inspections (NUS, 
1984; NJDEP, 1988; NJDEP 1991, Malcolm Pimie, 1995) and information compiled in this 
chapter, several potential sources and areas of concern were identified (Figure 1-2) and are 
described below. The areas of proposed investigation and the rationale for the proposed work are 
described in Chapter 5.0 - Scope of Work. 

1.11.1 Brine Sludge Lagoon 

The Brine Sludge Lagoon was an earthen surface impoundment (reported to be both unlined and 
lined with a spray of hot tar) in which the mercury cell process wastes were disposed. The 
lagoon was probably constructed in the mid 1960s. The lagoon had a trapezoid shape with an 
approximate footprint of275 ft by 200ft by 220ft by 80ft. Earthen dikes, about seven feet high, 
surrounded the impoundment. The final total volume of waste material in the lagoon was 
estimated to be about 31,000 cubic yards and the sludge pile grew to a height of up to 40 feet. 

The normal disposal procedure was to pump brine sludge and wastewater in the lagoon. The 
supernatant was pumped back to the wastewater treatment system for salt resaturation and 
treatment from a sump located in a pump house at the southeast comer of the lagoon. The solid 
waste was stored in the center ofthe impoundment. A crane was used (at least once in 1981) to 
shape the solid sludge pile and to improve the supernatant flow to the pump house. 

In March 1982, the chlorine production stopped at the site because of poor market conditions. In 
July 1982, when the sludge roaster permit was rejected by the NJDEP, LCP Chemicals was 
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File 

Site I.D. No.: ZZ 
REMOVAL ASSESSMENT RANKING: not eligible 

I. INTRODUCTION 

The Removal Action Branch received a verbal request from the 
Pre-remedial Section in January , 1996 to evaluate LCP Chemicals, 
Inc. for Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) Removal Action consideration. The request 
was focused on the former lagoon area. 

There has been a release of CERCLA designated Hazardous 
Substances at LCP Chemicals, Inc. Elevated levels of mercury are 
present in the soil, sediment, and nearby surface waters due to 
past disposal practices at the Site. However, based on the 
available information, LCP Chemicals, Inc. is not eligible for a 
CERCLA Removal Action at this time. According to the New Jersey 
Department of Health and the Agency for Toxic Substances and 
Disease Registry, there are no completed or anticipated human 
exposure pathways associated with the Site under present 
conditions. Furthermore, there are no defined acute ecological 
threats which warrant a CERCLA Removal Action at this time. 

The Site is currently undergoing further study under the pre
remedial site assessment program for potential National 
Priorities List (NPL) consideration. 

II. SITE CONDITIONS AND BACKGROUND 

A. Site Description 

1. Physical location 

LCP Chemicals, Inc. (Site) is situated off of South Wood Avenue 
on the Tremley Point peninsula, in Linden, Union County, New 
Jersey (see Figure l) . The Site, which occupies 26 acres on 
filled marshland and is located in an industrial area, is 
bordered by the South Branch Creek to the east; GAF Corporation 
to the north; and Northville Industries, BP Corporation, and 
Mobil to the northeast, south, and west, r~spectively. 
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It is estimated that 38 persons reside within one-half mile of 
the Site, with the nearest residential home being approximately 
one-half mile west on Sout h Wood Avenue. The distance from the 
entrance to the Site from South Wood Avenue via paved roadway is 
estimated to be at least one mile. 

The South Branch Creek, a tributary to the Arthur Kill, appears 
to arise onsite and flows approximately 1,000 feet along the 
eastern border of the Site before discharging into the Arthur 
Kill. The Arthur Kill is classified as "Saline Estuarine Waters: 
SE2" and is reportedly used for recreational boating. The Arthur 
Kill, which is tidally influenced, flows south for approximately 
10 miles where it discharges into the Raritan Bay. The Site is 
located within the 100-year floodplain. River and coastal tidal 
water wetlands exist in the immediate vicinity of the Site. 

The Peregrine Falcon, northern harrier, great blue heron, yellow
crowned night heron, and little blue heron, all state-listed 
species, are reported to either breed or hunt in the salt marshes 
near the Site. Prall's Island, located approximately 1,000 feet 
east of the mouth of the South Branch Creek, is a breeding area 
and rookery for some of these birds. Currently, a habitat 
restoration project is ongoing at Prall's Island and other nearby 
salt marshes as part of the mitigation for the 1990 Bayway 
Refinery oil spill. No terrestrial sensitive environments have 
been identified on or within 200 feet of the Site . 

It is reported that ground water is not utilized as a source of 
potable water with four miles of the Site. Surface water is the 
primary source for potable water usage within four miles of the 
Site. The surface water sources for this area are not located in 
the Site's surface water pathway nor are they impacted by the 
Site. 

2. Site characteristics 

The LCP Chemicals Linden facility (see Figure 2) was used from 
1972 to 1985 to produce chlorine using a mercury cell 
electrolysis process. The facility is owned by Hanlin Group, 
Inc. of Edison, New Jersey. Prior to 1972, GAF had produced 
chlorine and sodium hydroxide at this location since 1952. GAF 
had purchased the land from the U.S government in 1950, filled an 
area of marshland and lowland, and developed it. 

When LCP Chemicals purchased the site they continued using the 
same chlorine processing method already being used with a few 
minor modifications. During operations, LCP Chemicals 
manufactured 500 tons of chlorine per day. The company also 
produced sodium hydroxide, hydrochloric acid and anhydrous 
hydrochloric acid. In the early 1980s the plant was converted to 
produce potassium hydroxide and operated briefly before it 
permanently ceased production operations at the plant in 1985 . 
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In the period prior to 1994, when the Linden facility was 
vacated, the Site was used as a transfer terminal for products 
from other Hanlin Group facilities. Products including potassium 
hydroxide, sodium hydroxide and hydrochloric acid arrived in bulk 
by rail and truck and were transferred to aboveground tanks and 
tank trucks. The plant was dismantled during the period between 
1985 to 1994. 

The mercury cell electrolytic process involved the electrolysis 
of a sodium chloride (brine) solution in the presence of metallic 
mercury. Metallic mercury was partially recovered and recycled 
in a brine purification process. The remaining mercury
contaminated sludge was placed into an on-site lagoon (Brine 
Sludge Lagoon) located in an area between the fenced-in 
operations portion of the LCP facility and the adjacent 
Northville facility. The supernatant from the lagoon was 
collected and piped to the site wastewater treatment plant for 
treatment prior to being discharged to the South Branch Creek via 
the company's New Jersey Pollutant Discharge System (NJPDES) 
permit. The sludge, which contained amongst other constituents, 
barium and mercury, was left in the lagoon. It is reported that 
the sludge accumulated for more than 20 years prior to the 
lagoon's closure under the Resource Conservation and Recove ry Act 
(RCRA) in 1984. 

The former Brine Sludge Lagoon, now a landfill, is approximately 
200 feet long by 150 feet wide by 20 to 25 feet high. The total 
volume of sludge stored in the lagoon is estimated to be nearly 
31,000 cubic yards. As part of the closure of the lagoon, it was 
reportedly dewatered; compacted; capped with a two-foot layer of 
clay, six inches of drainage media, six inches of soil; and 
vegetated. The cover is reportedly inspected and maintained as 
part of the closure plan. 

3. Site assessment activities/observations 

The following EPA personnel were directly involved in the Removal 
Assessment conducted for LCP Chemicals, Inc.: Nick Magriples and 
Robert Montgomery of the Removal Action Branch (RAB) . 

A site visit conducted on August 18, 1994 for a previous Re moval 
Site Evaluation (September 9, 1994) revealed that the company was 
preparing to leave the Site. According to company officials at 
that time, LCP was in Chapter 11 bankruptcy and had sold all of 
its operating assets. At the time of the site visit, all 
employees were reportedly expected to be off the facility by the 
end of August, 1994. Two small businesses lease a portion of the 
buildings near the entrance. Union Carbide reportedly leased a 
portion of the Site from the time period when GAF owned the 
property till 1990. 

Site visits on March 26, 1996 and May 2, 1996 revealed that 
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access to the LCP Chemicals property was readily available. A 
tank cleaning company currently leases several structures from 
the owners of the property and operate near the entrance to the 
Site. Indications of vandalism are evident in portions of the 
vacant facility. Except for a Northville Industries oil tank 
farm, there does not appear to be any occupied structures present 
around the Site for at least one-quarter mile. 

A fence and rai l line separate the main portion of the former 
operations from the location of the impoundment on one side. The 
gate on this fence has been discovered open on both visits and 
apparently is not locked. The gates on the fences separating the 
impoundment area from the adjoining petroleum tank farms on the 
northern and southern ends appear to be kept unlocked for an 
access road for the tank farms . This unpaved road passes 
directly adjacent to the berm of the lagoon. The impoundment, 
which itself is encircled by a smaller unpaved path branching off 
of the access road, rises approximately 30 feet in elevation 
above this roadway. The sides of the impoundment are vegetated 
with grass and weeds. Some erosion of the impoundment ' s berms 
was observed on all sides. 

4. Release or threatened release into the environment of a 
hazardous substance, or pollutant or contaminant 

Through the years there have been several documented significant 
releases of brine from the impoundment onto the ground surface 
and into the South Branch Creek. In 1979, a sodium chloride 
solution contaminated with inorganic mercury overflowed from the 
process and the wastewater system resulting in a release of an 
estimated 10 , 000 to 20,000 gallons of this material into the 
South Branch Creek . 

During installation of monitoring wells in 1982, mercury was 
discovered in the soil at 0-2 feet in depth at concentrations 
ranging from 36 mg/kg to 772 mg/kg. Surface soils (actual depth 
unknown) collected from the perimeter of the lagoon at that time 
indicated mercury levels ranging from 27 mg/kg to 1,580 mg/kg . 

On January 11, 1995, an EPA pre-remedial contractor collected 
three surface soil samples (0-6 inches), ten surface water 
samples, and eight sediment samples . The highest level of 
mercury noted in the surface soils was 110 mg/kg. The average 
concentration of mercury in the downstream sediments of the South 
Branch Creek was 500 mg/kg. The highest concentration was 
1,060 mg/kg. Mercury was detected in the surface water at 
93 ug/1 near the facility's outfall. Arsenic was also present in 
most of the samples. The arsenic concentration in the surface 
water and sediment was 336 ug/1 and 318 mg/kg, respectively. The 
highest level in the soil was 17 mg/kg. Zinc, copper, lead, and 
cadmium were also noted in these samples . 
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The materials listed above are CERCLA designated Hazardous 
Substances, as listed in 40 CFR Table 302.4. The above data is 
only a summary of the more pertinent analytical information. It 
is not meant to be inclusive of all of the analytes or compouilds 
detected. 

The mechanism for past releases to the environment is based upon 
the discharge of wastewaters and sludges into the impoundment and 
the subsequent releases from the impoundment to the ground 
surface and South Branch Creek. Limited construction information 
is available for the former impoundment. 

Currently, the contaminated soil and sediment remains 
unmitigated. Leaching of contaminants into South Branch Creek is 
ongoing. The flow of contaminants into the Arthur Kill is not 
defined at this time. Prall's Island, a breeding area and 
rookery located approximately 1,000 feet from the South Branch 
Creek discharge into the Arthur Kill, could be impacted. Ground 
water may be impacted from leakage of contaminants into the 
subsurface. 

5. NPL status 

The Site is currently not an NPL site . A Site Inspection (SI) 
has been completed. Further pre-remedial activities are 
expected. The Site was evaluated by NJDOH/ATSDR on June 24, 
1996 . 

B. Other Actions to Date 

1. Previous actions 

There have been no other previous Federal or private party 
actions taken at the Site. 

2. Current actions 

Currently, there are no Federal actions taking place at the Site. 

C. State and Local Authorities' Role 

1. State and local actions to date 

There have been no State or local actions taken at the Site. 

2. Potential for continued State/local response 

At this time it is not known whether there will be any future 
State or local actions taken at the Site . 
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III. THREAT TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, AND 
STATUTORY AND REGULATORY AUTHORITIES 

A. Threats to Public Health or Welfare 

Elevated levels of mercury, a CERCLA designated hazardous 
substance, are present in the soils, sediments, and surface 
waters in and around the Site. Migration appears to be occurring 
into the South Branch Creek, and potentially to the Arthur Kill 
and nearby wetlands. Although it is possible, it is not likely 
that the public will come into contact with the contaminated 
soil. According to the New Jersey Department of Health (NJDOH) 
and Agency for Toxic Substances and Disease Registry (ATSDR) , 
there are no completed or anticipated human exposure pathways 
associated with the Site under present conditions (see 
Attachment A) . 

B. Threats to the Environment 

A screening-level ecological risk assessment was completed 
(July 3, 1996) by personnel from the U.S. EPA Environmental 
Services Division (see Attachment B) . A comparison of surface 
water inorganic contaminant levels to available screening values 
indicates that there is a potential for acute effects to aquatic 
biota for the length of South Branch Creek, depending on the 
influence of tides and flow rates at any given time. A 
comparison of sediment inorganic contaminant levels to available 
screening values indicates that there is a potential for 
significant impact throughout the creek system. Mercury is a 
mutagen, teratogen, and carcinogen, and causes ernbryocidal, 
cytochemical, and histopathological effects. 

If marine species are present in South Branch Creek, then they 
could introduce contamination into the food chain through at 
least two pathways: accumulation of contaminants by young marine 
species that may be carried into the food chain, and accumulation 
by any aquatic or benthic species that may be consumed by avian 
piscivores. As noted in Section II.A.l. of this report, there 
are several important avian habitats located near the site. 

It should be noted that the potential for realization of these 
potentially acute effects is based on, but not limited to, the 
assumptions that South Branch Creek is a tidal tributary and 
wetland with ecological value, and that it is used by estuarine 
aquatic species for all life stages, as well as by marine species 
for spawning and nursery habitat. The actual use of the creek by 
these species would depend on the specific characteristics of the 
creek channel and wetlands, even if contamination is not 
considered . 
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IV. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 
NOT TAKEN 

This section is not applicable at this time. 

V. CONCLUSIONS 

LCP Chemicals, Inc. is not eligible for a CERCLA Removal Action 
at this time since there are no completed or anticipated human 
exposure pathways associated with the Site under present 
conditions and due to the currently indeterminate nature of the 
threat to the environment in an area that has been historically 
impacted from numerous industrial and municipal activities . 
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February 19, 1992 
File #625-3 

Mr. Samuel I. Ezekwo 
United States Environmental 

Protection Agency 
Region II 
Hazardous Waste Facilities Branch 
26 Federal Plaza 
New York, New York 10278 

Re: LCP Chemicals- New·Jersey, Inc. 
NJD079303020 

Dear Mr. Ezekwo: 

on behalf of LCP Chemicals- New Jersey, Inc., a Division of Hanlin 
Group, Inc., enclosed are three copies of the Description of 
Current Conditions for the Linden, New Jersey facility (EPA ID. No. 
NJD079303020) representing Ta_sk I of the Scope of Work for the RFI, 
as required by the facility's HSWA permit. We revised the draft 
version of this report to include the RFA and a pre-RFI site 
investigation report as requested. Also, more ,detailed 
descriptions of SWMUs, Areas of Concern, and permit and enforcement 
actions have been added, as requested. 

Task II Evaluation of Corrective Measure Technologies and the Task 
III Work Plan will be submitted in accord with the permit deadlines 
of February 23 and March 25. 

Please call me if you have any questions. 

Very truly yours, 

EDER ASSOCIATES CONSULTING ENGINEERS, P.C. 

~ Q,b~¥B± 
Kenneth J. J~sterak 
Hydrogeologist 

KJP{eml 
enc. 

cc: J. Merle 
B. Marcolina 

LLV2035 

100599 

480 FOREST AVENUE. LOCUST VALLEY. NEW YORK 11560 • <516) 67r8440 • FAX <516) 671-3349 



• 

• 

eder associates consulting engineers, p.c. 

TABLE OF CONTENTS 

LETTER OF TRANSMITTAL 

I. PURPOSE . . . . . . . . . . . . . . . . 

II. BACKGROUND INFORMATION . 
Site History . . . . . . 

Surrounding Land Use . ~ •. . . . . . '. 
surface Drainage . . . . . . . . 

Principal Activity conducted at the Site ...•. 
Solid and Hazardous Waste Generation . 
Wastewater Handling . . . . . . . 
Underground Tanks and Piping . . 
Location of 

Wells . 
Production, Injection, and Monitoring 

. . . . . . . . . 
Hydrogeology . . . .. . . .· . . . . . . 
Permit Issuance and Enforcement Action History . 

. . . . . . III. NATURE AND EXTENT OF CONTAMINATION 

History of Spills and Releases • • . . . . . . 
Past Investigations 

Areas of Potential Contamination • 

Pot~ntial Migration Pathways • . 

IV. HAZARDOUS WASTE GENERATION, TREATMENT, 

STORAGE AND DISPOSAL AREAS 

. . . . . . . 

. . . . . . . . . 

Brine Sludge Lagoon 

Building 233 • • • . 
Brine Sludge Roaster • • 

. . . . . . . . 

( 

100600 

1 

2 

2 

3 

3 

5 

6 

7 

8 

8 

9 

9 

12 

12 

14 

15 

15 

17 

'17 

18 

18 



• 

• 

i 

• 

eder associates consulting engineers, p.c. 

Chem-Fix Lagoon 

TABLE OF CONTENTS 

-Continued-

GAF Wastewater Treatment Area 

19 

19 

V. SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN . 20 

20 

21 
21 

22 

22 

23 

24 

24 

25 

25 

25 

VI. 

Chem-Fix Lagoon 

Salt Silo #4 . • 
Process Areas in Buildings 230 and 240 • • • • 

500 K Tank . . . . . . . . . . . 
Bullet Tanks • . . • . . 

Area South of Building 231 
Drum Storage Area 

Lined Trenches . 

Transformers . 
Process Sewers . 
South Branch Creek . 

IMPLEMENTATION OF INTERIM MEASURES 26 

VII. BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . 27 

FIGURE l - LOCATION MAP. . . . . . . . . . . . . . . . . 4 

DRAWING 1 - SITE PLAN 
DRAWING 2 - FORMER PROCESS AREA DETAIL 
DRAWING 3 - LOCATION OF UNDERGROUND PIPING AND SEPTIC TANKS 

APPENDIX A - BORING LOGS AND MONITORING WELL CONSTRUCTION DATA 

APPENDIX B - RCRA FACILITY ASSESSMENT 

APPENDIX C - BUILDING 231 INVESTIGATION REPORT 

100601 



• 

• 

• 

eder associates consulting engineers, p.c. 

I. PURPOSE 

This document describes past and current conditions and 

activities, identifies solid waste management units (SWMUs} and 

areas of concern (AOCs}, and presents a preliminary assessment of 

potential impacts caused by prior activities. The document 'has 

been prepared as Task I of the RCRA Facility Investigation for the 

Hanlin Group, Inc. , LCP Chemicals - New Jersey (LCP} Division 

Linden facility, in accord with Module III, Section E.l of the LCP 

1984 HSWA (NJD079303020) effective November 25, 1991. 
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II. BACKGROUND INFORMATION 

Site History 

LCP Chemicals purchased a 26 acre chlorine production facility 
in Linden, New Jersey from General Aniline and Film Corporation 
(GAF) in 1972 (Figure' 1). GAF purchased the land from the u.s. 
government in. 1950, filled an area of marshland and lowland, and 

developed it for chlorine production. The facility is situated on 

the Tremley Point peninsula adjacent to the Arthur Kill. South 
Branch Creek, a tributary of Arthur Kill, runs through a portion of 

the site and flows through engineered conveyance structures on the 
north side of the property. 

GAF produced chlorine and sodium hydroxide by th.e mercury cell 

electrolytic process beginning in 1952. LCP purchased the site in 
1972, renovated the plant, and operated the mercury cell process 
until 1982. LCP Chemical produced chlorine, sodium hydroxide, 
hydrochloric acid, and anhydrous HCL. . In the early 1980's the 

plant was converted to produce potassium hydroxide and operated 

briefly before it permanently ceased production in August 1985. 

The site is now used as a transfer terminal for products from 

other Hanlin Group facilities. Dismantling activities have been 

ongoing since 1985. Presently, products including potassium 

hydroxide, sodium hydroxide, and hydrochloric acid arrive in bulk 
by rail and truck and are transferred to aboveground tanks and tank 

trucks. Administrative tasks and product storage and transfer are 
the only activities currently conducted at the site. 

A portion of the site west of Avenue D was leased to the Union 

Carbide Linde Division from 1959 to 1990 and was used in its 
J 

wholesale gas activities. Beginning in 1990, Ultra Pure Compressed 
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Gasses, Inc. leased the site for the same operation. Bui~ding 231 
has been leased to Microcell Technologies since 1987. From 1974 to 
1981 Kuehne Chemical manufactured sodiumhypochlorite and chlorine 
in a leased area near Building 220. Caleb Brett Labs leased a 
portion of a laboratory and locker building north of Building 220 
to store petroleum product samples and a portion of the building 
was also leased to Liquid carbonic for office use. Land adjacent 
to the lab and locker building was leased to Liquid Carbonic for 
carbon dioxide transfer operations. 

Surrounding Land Use 

The facility is owned by Hanlin Group, Inc., Edison, NJ. 
Property boundaries and adjacent property owners are identified on 
Drawing 1. All surrounding land use is heavy industrial and .the 
nearest residence is approximately 0.75 miles to the west. The 
city of Linden is a densely populated urban area of about 60,000 
people and is about three miles west of the site. 

• GAF occupies land immediately north of LCP and produced 
surfactants and pharmaceutical specialty products. The GAF 
Corporation site became inactive in April 1991. Bulk petroleum 
storage terminals owned by Northville, BP, and Mobil occupy land to 
the northeast, south and west. 

surface Drainage 

Roads (Avenues A, B, c, D and E depicted on Drawing 2), 
electrical substations, and secondary containment areas around 
tanks are paved. The remainder of the site is essentially unpaved. 
stormwater runoff from former process areas collects in a concrete 
drainage swale drawn in Drawing 2 or infiltrates the soil in 
unpaved areas. The swale (date of construction unknown) conveys 
runoff to a concrete sump south of Building 231 where it is pumped 

• to a holding tank for treatment. 
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Land outside the process area is generally unpaved, except for 
roadways (identified on Drawing 2) and tank containment areas, and 

precipitation percolates through soil to the shallow water table, 
eventually discharging to South Branch Creek and the Arthur Kill. 

According to LCP, no topographic contour maps exist for the 
plant site. A topographic map will be prepared as part of the RFI 

to fulfill LCP's HSWA permit map requirement. 

Principal Activity Conducted at the Site 

Salt and water were the principal raw materials used by LCP in 

its production processes. Rock salt (and, in 1982, evaporated salt) 
was transported to the facility by rail car, placed in salt silos 
by building 233, and fed to saturators to generate brine. The 

brine was treated and filtered in building 233 to remove calcium 
carbonate, calcium sulfate, magnesium hydroxide and other 
impurities. Purified brine was fed to electrolytic mercury cells 

in buildings 230 and 240 to produce chlorine and a mercury-sodium 
amalgam.. Chlorine was cooled, dried ·with sulfuric acid, liquified 

in building 233 and stored in 100 ton vessels. Spent brine was 

returned to building 233 for neutralization, re-saturation, 

filtration and return to the cells. The mercury-sodium amalgam 

flowed from electrolyzers to denuders where it was reacted with 

water to produce elemental mercury, sodium hydroxide solution and 

hydrogen gas. Hydrogen gas was purified south of building 231 and 

elemental mercury was returned to the electrolyzers, completing the 

process. 

Sodium hydroxide was filtered and stored in tanks at the north 

end of the facility and some was reacted with water and chlorine to 

produce sodium hypochlorite. Hydrogen was burned for energy 
recovery or with a stream of chlorine and water to produce 

hydrochloric acid which was stored in tanks near building 221. 
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Hydrogen chloride was desiccated with sulfuric acid to produce 

anhydrous hydrochloric acid. All product was ~hipped off-site by 
rail or truck. 

Solid and Hazardous Waste Generation 

Brine purification mud ("brine sludge") was ~he principal 
solidwaste generated at this site during production, and mercury 

is the basis for listing the sludge as Hazardous Waste No. K071. 
In 1971, brine ~ludge was pumped from building 233 to an on-site 
lined settling lagoon and LCP continued this practice. Sludge was 

pumped to the lagoon via aboveground line and through a hose inside 
pipe underneath the railroad right of way as depicted in Drawing 3. 

on one occasion, a small amount of sludge was pumped from the brine 

sludge lagoon to a lined experimental chemical fixation lagoon for 

treatment and monitoring. LCP investigated sludge treatment to 

render the K071 waste non-hazardous and retorted the sludge in a 
roasting unit on a pilot scale basis for several years. All waste 
management units are described in Report Sections IV and v. 

Wastewater treatment sludge was also generated during chlorine 

production and is a RCRA listed hazardous waste (No. K106) on the 

basis of mercury content. This waste was placed in the on-site 

lagoon during LCP's ownership of the facility. 

Small quantities of solvent such as carbon tetrachloride were 

probably used for general cleaning and degreasing, and small 

quantities of methyl ethyl ketone were used in the fiberglass shop. 

LCP is registered as a RCRA hazardous waste generator (No. 

NJD079303020) and currently generates demolition debris from the 

plant closure some of which is contaminated by mercury. Filter 

cake from the wastewater treatment system is also generated and is 

disposed of off-site as mercury contaminated waste. Both wastes 

are listed as 0009 and are generated on an irregular basis, with an 
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estimated volume of 60 tonsjyear. Waste oil from diesel locomotive 

servicing could also potentially be generated. 

Wastewater Handling 

Storm water runoff collects in drainage swales (shown in 

Drawing 2) surrounding the former process area and is routed to a 
concrete sump south of building 2 31. Runoff is piped ·to holding 

tanks outside building 233 and is pH adjusted, filtered, polished 

with activated carbon and stored. pending discharge once or twice a 
year in accord with LCP's NJPDES permit. The collected stormwater 

is occasionally used to wash down structures and equipment in the 

former process area. The wastewater treatment system at building 

233 has been operational since the early 1980's. 

Prior to LCP's ownership of the site, process wastewater was 

conveyed to a pond (the GAFRAC unit) along Avenue D east of the 

main switch yard, was pH neutralized, and was filtered through 

carbon in the northwest corner of the facility and discharged to 

South Branch Creek. In the mid 1970's the GAFRAC pond ·was 

reportedly excavated, filled with soil, and covered with asphalt. 

The pond will not be investigated as· part of the RFI. It is not 

known when the GAFRAC pond and wastewater treatment system were 

constructed. 

When the cells were operational, wastewater generated by cell 

washdown and cell maintenance drained to a floor trench which 

emptied to a concrete floor sump in buildings 230 and 240 where it 

was pumped through overhead. piping to the GAFRAC pond. During 

LCP's operation of the plant, this wastewater was pumped form the 

cell room sumps ·to a holding tank, and to the wastewater treatment 

system . 

7 . 
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Underground Tanks and Piping 

There are no known underground tanks at the facility except 
for septic systems (Drawing 3). 

Known underground piping includes fresh and river water (now 
inactive) mains and service lines, a 36 inch storm sewer that was 
plugged around 1974 (see discussion in Surface Water section), 

cooling tower water feed and return lines, septic leach fields, a 

section of pipe through which a flexible hose was run to pump brine 

sludge from building 233 to the brine sludge lagoon (about 30 

lineal feet) and a nitrogen line. The approximate location of 
known piping is depicted on drawing 3. 

Concrete trenches in building 230 and 240 cell rooms collected 
washdown water and any release of mercury which might have occurred 
during cell. maintenance and rebuilding activities. The trenches 
drained to a concrete sump in the northwest corner of each cell 

room and the sump contents was pumped to the effluent treatment 

system. The concrete floors in the cell rooms were re~paved with 

epoxy and concrete at least once in the 1970's to cover spalled 

areas and improve drainage to the trenches and sump. 

Location of Production. Injection, and Monitoring Wells 

six monitoring wells were installed in 1981 around the brine 

sludge lagoon and MW1, MW2, MW3, MW4, MWS are monitored semi

annually to determine the impact of the lagoon on alluvium 

groundwater. Four additional monitoring wells, MW-6, MW-7, MW-8 
and MW-9 were installed in 1990 to comply with an NJDEP request. 
Boring logs and well construction details are in Appendix A. 

Shallow groundwater in the area is not used as a potable water 

source due to salt water intrusion. There are two public water 

supply well fields within a four mile radius of the facility 

8 

100609 



1. 

• 

• 

•• 

eder associates consulting engineers, p.c . 

·reportedly screened in the Brunswick Formation. The Elizabethtown 

Water Company field is about 3.5 miles northwest of LCP and the 
City of Rahway field is about 3.5 miles west of LCP. The 

facility's water supply source is Elizabethtown Water Company 
mains . 

. · Hydrogeology 

Site hydrogeology is described in the February 1982 Geraghty 

·& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. The 

site ·is located on a thin layer of glacial and alluvial deposits 

which overlie the Brunswick Formation of Triassic age. The upper 

· 5 to i5 feet of unconsolidated deposits consist of artificial fill 
comprised of silt, sand, gravel, cinders, crushed stone and brick, 
underlain by up to five feet of organic clay and silt. Beneath the 

organic clay·and silt is 4 to 18 feet of poorly sorted gravelly 

sand and 14 to 29 feet of silty clay with a layer of pebbles and 
cobbles at the base. The_depth to bedrock is 40 to 50 feet below 
grade based on data collected during drilling at monitoring well 

locations and building foundation borings. The water table is 5 to 
10 feet below grade and the groundwater is brackish due to tidal 
influence from surrounding surface water bodies. 

Groundwater beneath the ·site evidently discharges to south 

Branch Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface waters. Downstream surface 

water in Arthur Kill is not used as a potable source. 

Permit Issuance and Enforcement Action History 

The following is a summary of permitting and enforcement 

actions based on information from LCP, NJDEP_and USEPA Region II 
files: 
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The plant at this site was operated in accord with certain 

housekeeping and operational requirements established by USEPA 

NESHAP in the mid 1970's to ensure mercury releases to air during 

operation w~re below 1300 gjd. 

LCP was fined by NJDEP 'for supernatant overflows from the 
brine sludge lagoon in 1972 and 1974. The overflow location(s), 

quantity released, and response measures employed are unknown. 

A sodium chloride blockage in LCP's east saturator caused the 

release of 10,000 to 20,060 gallons of brine to South Branch Creek 

in August 1979 resulting in enforcement action. A brine sample was 

analyzed at the time of the spill and was found to contain 8.6 ppm 

mercury. 

Kuehne Chemical was issued a NPDES permit in August 1980 for 

cooling water discharge to Arthur KilL NJDEP cited and fined 

Kuehne Chemical in 1981 for an NPDES violation of pH and free 

chlorine, apparently relating to discharge of unknown quantities of 

acid and caustic. 

In September 1981, NJDEP issued an Administrative Consent 

Order to LCP requiring the closure of its brine sludge lagoon and 

implementation of air, soil and groundwater monitoring. Initial 

data collected during the investigation was summarized in a 

February 1982 Geraghty & Miller, Inc. report Waste Lagoon Ground

water Monitoring. The brine sludge lagoon was closed in 1984 and 

1985. 

In 1980, LCP filed a RCRA Part A permit application for 

hazardous waste storage in tanks and a surface impoundment. 

Hazardous waste was never stored in tanks, however, · and LCP' s 

filing was reportedly incorrect. 

10 
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In Ma~ch 1980, NJDEP granted LCP a permit to construct and 

temporary certificate to bperate a brine sludge roaster and dryer. 

In November 1981, NJDEP issued CLP a Motion of Violation for a 

ruptured muffler plate and operation of unpermitted pr~pane burners 
I 

for the sludge roaster system. In 1982 USEPA requested that the 

brine sludge lagoon be closed and the plant shut down as a safety 

precaution during lagoon closure. 

A site inspection and hazardous ranking system determination 

was conducted by USEPA in 1984. LCP was cited in 1988 by NJDEP for 

groundwater exceedances at the brine sludge lagoon and failure to 

report groundwater monitoring data. The groundwater exceedances 

were reportedly associated with salt water intrusion at 

downgradient monitoring wells and were not indicative of a release. 

The failure to report was apparently the result of an oversight by 

LCP. 

In 1990, NJDEP found gaps in LCP' s groundwater monitoring data 

submittals during a compliance evaluation inspection and LCP 

addressed these .in a response. 

LCP currently holds a surface water discharge permit 

(NJ0003778) for discharge of treated wastewater and also a RCRA 

permit (HSWA portion only). 

Copies of permits and enforcement related correspondence are 

in Appendix B • 
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III. NATURE AND EXTENT OF CONTAMINATION 
) 

History of Spills and Releases 

The following releases and spills at the facility were 
documented by NJDEP: 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJDEP on October 3 o, 19 7 2 and 

February 7, 1974. The overflow locations, quantities, and nature 

of LCP's.response are unknown. In June 1975/ a brine recycle pump 

failed and a breach in the brine sludge lagoon occurred. An 

undetermined quantity of brine entered South Branch Creek for an 

estimated nine hour period. The location of the release was likely 
near the southeast corner of the lagoon but the exact location is 
unknown. It is not known what, if any, remedial measures were 
performed other than mechanical repair of the pump. 

A release of 10,000 to 20,000 gallons of brine to South Branch 

creek occurred August 20, 1979 due to sodium chloride blockage in 

the saturator. A brine sample was collected and analyzed at the 

time of the release and was found to contain 8.3 ppm mercury. The 

breach was remediated. It is unknown what, if any, other remedial 
measures were implemented. 

Releases from piping near the 500,000 (500 K) gallon tank were 

observed on September 17,, 1980, June 21, 1981, October 22, 1981 and 

August 13, 1982. Releases occurred along the side of the tank and 

along and east of the railroad tracks. The volume and nature of 

released liquid is unknown. It is unknown what, if any, remedial 

measures were implemented • 
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A brine sludge slurry spill was observed on pavement below 

salt silo #4 on October 9, 1980, according to an NJDEP inspection 

report. . This slurry flowed into the adjacent drainage swale 

according to LCP. 

Kuehne Chemical was cited in 1981 for discharging acids and 

caustics to Arthur Kill. The quantity of material discharged is 
unknown. It is unknown what remedial ·measures, if any, were 

implemented. 

Sludge or brine was observed in the bullet tank farm 

containment area on September 17,1980, october 9, 1980. May 19, 

1981, June 22, 1981, September 29, 1981 and August 13,1982. The 

nature and source of this sludge are unknown. According to LCP, 

the sludge (or sediment) was flushed out with water to the adjacent 

drainage swale which led to a collection sump as described in the 

surface Runoff section of this report . 

Union Carbide reported a release of 60, ooo cubic feet of 

hydrogen gas in September 1988 and a series of waste oil releases 

which were remediated by excavation of contaminated soil in May 

1988. A small amount of mercury contaminated soil was found and 

removed from the vicinity of a hydrogen tank in 1988 on land leased 

by Union Carbide. The quantity of soil excavated and the spill 

location are unknown. 

In the early 1980's, NJDEP found a hole in a muffler plate on 

the sludge roaster which allowed mercury vapor to discharge. The 

volume of mercury released is unknown and the roaster was shut down 

as requested by NJDEP. 

,, 
copies of inspection and spill reports are in A~ i 
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.• Past Investigations 

• 

• 

On July 31, 1981, NJDEP issued an Administrative Consent Order 

to LCP requiring implementation of air, soil and groundwater 

monitoring for the brine sludge lagoon. Data collected during the 
investigation was summarized in a February 1982 Geraghty & Miller, 

Inc. report Waste Lagoon Ground-water Monitoring. 

Groundwater-monitoring data associated with the brine sludge 
lagoon has been generated and reported to NJDEP since the unit was 

closed in 1984. Monitoring well.construction data is contained in 
the February 1982 Geraghty & Miller, Inc. report, Waste Lagoon 
Ground-water Monitoring. There has been no indication of an on
going release to groundwater from ·this unit although barium was 

~etected at concentrations exceeding the--~ E~ NJDEP Action Level. 
. . ·--)-

Manganese, iron, sulfate, and total dissolved solids were detected 

in upgradient ~nd downgradient monitoring wells at concentrations 
exceeding the permit levels, .but high ambient levels would not be 
unusual in local groundwater due to the geochemistry of the 

Brunswick Formation ( sulfat'e mineralization) and the brackish 

nature of local groundwater due to tidal influence. Mercury was 

detected at concentrations exceed,ing the drinking water standard on 

one occasion in 1982 but the data quality is suspect. 

According to the 1982 Waste Lagoon Ground-water Mgnitoring 

Report, mercury-concentrations up to 1,580 parts per million (ppm) 

were found in surface soil samples collected near the sludge 
roaster and near Building 2 31. soil samples collected during 
monitoring well drilling were analyzed for mercury and were found 

' ,. 

to contain concentrations at ground surface up to 772 ppm, dropping 

to less than 10 ppm below 10-17 feet below grade. One sample of 
bottom sediment, from south Bend Creek contained 46.62 ppm mercury. 

A site inspection. and hazard ranking system scoring was 

conducted in 1984 by NUS Corporation for USEPA. NUS reported the 
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potential for soil and groundwater contamination impact to Arthur 

Kill flora and fauna. No potential impacts to potable water 

supplies were identified. 

Unidentified organic vapors were reportedly detected by NJDEP 

in the headspace of several of the monitoring wells during site 

inspections conducted in 1987 and 1989. 

Analytical data from soil samples collected in 1988 around 

building 231 as part of a site evaluation for expansion of the 

building indicated the presence of mercury and volatile organic 

constituents in soil and all of this data was submitted to NJDEP. 

This area will be investigated further during the RFI, as described 

in Section V. 

Areas of Potential Contamination 

Mercury is the most likely potential soil contaminant at this 

site. Solvents used for general parts cleaning (such as carbon 

tetrachloride, acetone, and methyl ethyl ketone) and their 

decomposition products could also be present if solvent was ever 

spilled or released. Section v identifies and describes potential 

source areas. 

Potential Migration Pathways 

Site hydrogeology was described in the February 1982 Geraghty 

& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. 

Groundwater beneath the site likely discharges to South Branch 

Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface water features. The 

prevailing wind direction is from the west and northwest. 

Potential migration pathways include surface water runoff, 

groundwater migration, air releases from contaminated soil and 
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•• wind-blown soil. There is no data indicating contaminants are 

migrating from the site at this time . 

• 
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IV. HAZARDOUS WASTE GENERATION. TREATMENT. 
STORAGE AND DISPOSAL AREAS 

Areas known to. have been used for treatment, storage, and 
· disposal of hazardous waste~ and areas where hazardous waste was 

reportedly generated, are described below. 

Brine Sludge Lagoon 

Up to · 20 tons/day of brine sludge were generated and 
discharged along with wastewater treatment sludge to an earthen 
lagoon east of building 231 (Drawing 1). The lagoon was 
constructed around 1970 by GAF Corp. and the interior was 
reportedly sprayed with hqt tar as a lining. Sludge was piped to 

the lagoon until chlorine production was discontinued in the mid 

1980's. During the operating life of the lagoon supernatant was 

collected at a sump in the southeast corner of the lagoon and was 

piped to the wastewater treatment system. There is no information 
indicating that any wastes other than brine filtration sludge and 

wastewater treatment sludge were deposited in the lagoon. 

Brine sludge in the lagoon· is likely comprised of calcium 

carbonate, cellulose fiber, water, magnesium and ferric hydroxides, 

and mercuric sulfide. 

At the time the lagoon was closed in 1983-84, it contained an 
estimated 30,900 cubic yards of sludge and occupied about 3,000 
square feet. The lagoon was capped with two feet of compacted clay 

overlain by six inches of drainage media and six inches of soil 

capable of. supporting vegetative cover in aqcord with the RCRA 
closure regulations (40 CFR 265.110) and the Closure and Post 

Closure Plan for Brine Sludge Lagoon approved by .the NJDEP Division 

17 
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of Waste Management in 1983. The fate of brine sludges generated 
by GAF Corp. prior to this lagoon is unknown however. 

Groundwater monitoring around the closed lagoon continues and 
monitoring data are submitted to NJDEP after each sampling event. 

The database does not indicate that the brine sludge lagoon is 
releasing mercury to groundwater. The lagoon cover is inspected 
and maintained in accord with NJDEP. post-closure .requirements. The 

closed unit is not subject .to the investigation and corrective 
action requirements of LCP's HSWA permit. 

Building 233 

Building 233 was used for brine filtration until the early 
1980's when it was converted for wastewater treatment. Wastewater 

treatment sludge is currently generated here and is managed as 
hazardous waste. An October 1980 NJDEP inspection documented brine 
caked on the floor near the filters. The brine was washed to the 

runoff collection sump and treated. There is no evidence of 
releases from this building and it will not be investigated in the 

RFI. 

Brine Sludge Roaster 

Around 1980 a brine sludge roasting kiln and a packed scrubber 

were constructed on a concrete pad south of the brine sludge lagoon 
'-

to recover mercury. Mercury-bearing Brine sludge waste from LCP' s 

process was roasted to remove mercury and treated sludge was placed 

in the brine sludge lagoon. The unit was operated on a trial basis 
under a temporary NJDEP permit to construct and operate an air 

emission source. A permit for full scale operation was never 

obtained due to unresolved air emission issues and the unit was 

shut down. It was dismantled in 1985. 
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The roaster was built on a one foot thick, 16 by 4 0 foot 

concrete pad surround ·by a cihder block curb with drain channels 

connecting to the effluent treatment plant. This location will not 

be investigated in the RFI since it is unlikely that hazardous 

constituents were released to soil or groundwater in this area. 

The RFI-VSI conducted December 22, 1987 included an inspection of 

this unit and no release was evident. It will not be investigated 

in the RFI. 

Chem-Fix Lagoon 

A lined lagon was used to study the effectiveness of treating 

LCP's brine sludge waste. This unit will be included in the RFI 

and is described in the following section. 

GAF Wastewater Treatment Area 

During GAF's ownership of the site in the 1950's to 1970's, 

process wastewater and wastewater from the cell room trench sumps 

was reportedly routed to· and stored in a pond east of the main 

switch yard prior to treatment. The pond was excavated and paved 

to support a transformer substation in the early 1970's. This area 

will not be investigated as part of the RFI . 

19 
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v . SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

The solid waste management units and areas of concern that 

will be investigated as part of the RFI are identified and 

described below. 

Chem-Fix Lagoon 

The Chem-fix lagoon was constructed as a pilot scale test in 

1976 to determine if mercury in the brine sludge could be rendered 
1 immobile, thereby allowing the treated sludge to be managed as non

hazardous waste. The lagoon was triangular, approximately 70 feet 

per side, and was located north of the brine sludge lagoon (Drawing 

2). The lagoon was lined with two impermeable geosynthetic iiners 

and contained a granular media leachate collection base sloped to 
a sump to allow leachate to be collected and pumped to the adjacent 

• brine sludge lagoon. 

• 

In 1976, approximately 120,000 gallons of brine sludge were 

pumped to the Chem-Fix Lagoon and treated. The lagoon sump was 

monitored and sampled until 1980, and samples were analyzed for 

mercury: The lagoon was closed in 1983 and 1984 in accord with the 

Closure and Post-Closure Plan for Brine-Sludge Lagoon approved by 
NJDEP. In 1983 an estimated 460 cubic yards of brine sludge were 

removed from the Chem-fix Lagoon and placed in the brine sludge 

lagoon along with the synthetic liner and leachate collection 

material. 

Based on company records and information from employees there 

is no indication that the lagoon leaked or that brine sludge or 

leachate were released to soil or groundwater. Groundwater 

monitoring data from monitoring wells downgradient of the unit do 

not indicate that a release not indicate that a release to 
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groundwater has occurred. Nonetheless I the us·EPA RFI protocol 

requires that soil samples be collected in the area of the former 

lagoon to determine if a release occurred. 

Salt Silo #4 

Salt silo #4 was one of four salt storage silos adjacent to 

Building 233 and is believed to have been constructed in the 1950's 

or 1960's. In 1980 and 1981, silo #4 was used to mix water with 

brine sludge and the resultant slurry was pumped to the sludge 

roaster. NJDEP reportedly observed brine sludge on the ground 

around the silo during an October 1980 inspection. The area· 

beneath and ·around the silo was ·reportedly paved in the early 

1970's and sludge released from this unit would have likely entered 

the adjacent drainage swale. The drainage swale empties to a 

concrete sump where wastewater is collected and pumped to the 

treatment system. The silos were, dismantled in the mid 1980's . 

Soil samples will be c9llected to determine if mercury is 

present in soil around the pad and, if the,pad is cracked, soil 

beneath the pad will also be sampled. 

Process Areas in Buildings 230 and 240 

The floors in the cell rooms were paved and contained concrete 

trenches leading to a sump for conveyance and collection of 

washwater and potential spills. Aboveground piping conveyed 

wastewater from the sumps to the treatment system. The concrete 

floor ~palled over time and was paved over on several occasions to 

improve flow to the trenches and reduce pooling of water. A former 

LCP employee told NJDEP in 1981 that LCP resurfaced significantly 

cracked floors in the cell rooms but LCP employees and plant 

records do not indicate that significant cracks in the cell room 

were·ever covered over. In 1976 OSHA inspected the buildings and 

reported cracks in the floor and walls but there. was no indication 
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of mercury contamination of soil. Soil beneath and around the two 

buildings will be investigated to determine if a release of mercury 

or ~ercury contaminated brine has occurred through joints or cracks 

in the floors of Buildings 230 and 240. 

500 K Tank 

A 500,000 gallon tank was constructed in the 1950's or 1960's 

south of Building 231 for brine storage prior to pumpage 'to the 

cells. Sodium hydroxide produced in Buildings· 230.and 240 was on 

occasion also stored in this tank. The tank (referred to as the 

500 K tank) was, in the 1970's and early 1980's, used to store 

wastewater prior to treatment. The tank was dismantled in the late 

1980's and the concrete·pad remains. 

Releases near this tank occurred in the 1970's and 1980's. 
' 

NJDEP observed brine sludge near the tank in September 1980 and 

liquid was observed leaking from a pipe near the tank in January 

1981. Brine sludge slurry was present on the ground on one 

occasion in 1980 along the sludge and return pipes leading to the 

brine sludge lagoon and leakage from one of these pipes was 

observed by NJDEP between the lagoon and the railroad tracks in 

1981. Sodium sulfide crystals were observed on the gravel surface 

in the pump pit area in 1980. The exact locations of these 

releases are unknown. A hydrochloric acid spill was observed 15 

ft. northwest of the tank by NJDEP during an October 22, 1981 

inspection. Releases will be investigated in these areas by soil 

sampling and, if warranted, groundwater sampling. 

Bullet Tanks 

The tanks referred to as. bullet tanks were constructed as 

pressurized storage vessels for chlorine in the 1950's or 1960's. 

They were later used for storing treated and untreated wastewater 

and for product storage. The aboveground tanks were equ~pped with 
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secondary containment prior to conversion to wastewater storage and 

there is no infonnation to suggest that a release ever occurred. 

In the 1980's, standing water occasionally approached the capacity 

of the containment area. ·The "continual problems with brine 

containment" in 1980 and 1981 mentioned in LCP' s HSWA permit 

evidently refers to the standing water problem, however, 

precipitation - not brine or wastewater - was likely in the 

containment area according to LCP personnel. 

"Brine residues" were reportedly observed in the containment 

area during NJDEP inspections between September 1980 and April 1982 

according to the LCP RFA. Sludge or sediment in the containment 

area was occasionally flushed out to the adjacent drainage swale. 

It is not likely that this material was brine sludge according to 

LCP personnel. 

Soil and, if warranted, groundwater will be investigated, 

however, to determine if a release occurred from these tanks . 

Area South of Building 231 

A Purasiv® hydrogen purification unit was located immediately 

south of building 231 during production at the facility, and 

releases of mercury could have occurred in this area. Soil 

sampling and analysis was conducted in 1988 (see Appendix C}. 

Mercury and volatile organic contamination of soil was found in 

samples collected on the north, sout~, and west side of the 

building, and all analytical data were provided to the NJOEP in a 

November 8, 1988 letter report. A former LCP employee told NJDEP 

in 1981 that brine sludge was placed on the ground between Building 

231 and the railroad tracks. 

Soil . and, if necessary, groundwater in the vicinity of 

building 231 will be investigated as part of the RFI. 
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Drum Storage Area 

A drum storage area was located in the southwest perimeter of 

the facility (Drawing 2) . Motor oil, gear oil, waste oil and 

possibly Freon (used in chlorine liquifiers) were stored in drum 

quantities (55 gallons or less) on a 300 square foot concrete pad 

with secondary containment. The concrete base is one foot.thick 
with a six inch secondary cqntainment curb. Waste solvents could 

have been stored here but LCP employees do not recall this. 

In December 1987 NJDEP reportedly found oily residue on the· 

gravel outside the pad and in April 1989 NJDEP found stained soils 

and organic vapors near the pad. There are visible cracks in the 

containment wall and petroleum residue is evident on the ground in 

one small area outside the pad. The. nature and extent of 

contamination around and beneath the pad will be investigated by 
soil sampling and, if· necessary, soil vapor and groundwater 
sampling . 

Lined Trenches 

Swales consisting of open concrete trenches surround most of 

the production area and collect surface·water runoff and conveys it 

to a sump where water is pumped to the wastewater treatment system 

holding tank. These surface water collection swales, shown in 

Drawing 2, were constructed in the 1970's (exact date unknown) and 

·will be investigated to determine if they contain mercury

contaminated sediment. Soil beneath and around the swales may also 

be investigated if there is evidence of past overflow or seepage 
through expansion joints, in which case mercury could be present in 

the subsurface. 
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Transformers 

Stained soil has been reported at the former location of 

transformers and redtifiers west of buildings 230 and 240 and at 

the northeast corner of· Building 231. Soil will be investigated 

for releases of petroleum hydrocarbons and polychlorinated 
biphenyls. 

Process Sewers 

Concrete trenches .and a sump in buildings 230 and 240 were 

used to collect brine and residual mercury when the cell room was 

washed down. Wastewater from the sumps was pumped to the 

wastewater treatment system. Mercury was collected in a second 

closed sump and was recovered for reuse. Soil in the vicinity of 

the wastewater piping will be investigated to determine if a 

release of mercury occurred during production .• 

south Branch Creek 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJ'DEP on October 30, 1972 and 

February 7, 1974, and reported to USEPA in June 1975. The exact 

locations and quantities of these releases is not known. 

The proximity of the site and, in particular, the brine sludge 

disposal area, to South Branch Creek suggests that the Creek could 

have also received contaminated surface water runoff or groundwater 

discharge from a spill or release during the operating history of 

the production activities at this site. Mercury is the only waste 

constituent which would be expected to be present since the use of 

sol vents was reportedly restricted to small quanti ties during LCP 1 s 

ownership. Volatilization and hydrolysis would be expected to 

siqnif icantly reduce any concentrations in soil if there was a 

small quantity release during production activities . 
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VI. IMPLEMENTATION OF INTERIM MEASURES 

Post-closure monitoring of the brine sludge lagoon continues 

in accord with the approved post-closure plan (see Section IV, 

Brine Sludge Lagoon). LCP also continues to recover and treat 

production area surface runoff (see section V, Lined Trenches) . 
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LCP CHEMICALS - NEW JERSEY 
FOOT OE SO~TH WOOD AVENCE 

LISDEN CITY, UNION C0UNTY, NEW JERSEY 
EPA IOU NJD079303020 

-~ 

J.CP owns a twenty-six ( 26) acre chemical manufacturing facility in Linden 
•'hich is currently used exclusively for the storage and transfer of 
methylene chloride and caustic soda. GAF Corporation aquired the property 
in 1950 from the u.s. Government, filled an area of C\.)astal • .. :etlands on 
site, and developed it for production of liquid chlorine by the mercury 
c~ll process. LCP purchased the facility in 1972 from GAF and with a fe\~ 
minor modifications of the process continued chlorine manufacturing. until 
s~ptember 1985. Other property within 1.5 miles is zoned for heavy 
industry (B.P. Oil, E.I. DuPont. GAF, Northville Industries) and 
transportation (New Jer~ey Turnpike). Also, Union Carbide operates the 
Linde Hydrogen Plant (LHP) as a. tenant organization at the LCP Linden 
facility. Site security is adequately maintained by a perimeter chain link 
fence, a twenty-four (24) hour/day guard staff, and closed circuit TV 
c.'lrneras. finisl1ed products are transported in bulk quantities via tank 
truck or rail car, and stored on site in three (3) aboveground tanks with a 
tulal t:cmbined volume of 1. 02 million galle: ts . 

The Citr of Linden is a densely populate C. ~ cba11 area, such that, ~o~ithin 
three miles of the LCP f2cility a.n est•.r.Jated 62,500 peuple were in 
re::;idence as of Det.:ember 1984. Linden is supplied with potable water by 
sur fact' resevuirs located in Clinton, NJ appro:<imately thirty miles to the 
~o~est. The Arthur Kill. located almost 1100' off-site to the east is used 
fur recreational boating and ~n endangered spedes. the Peregrine Falcon. 
is knO\>n to hunt in the salt marshes nearby. 

Lcr•s Treulley Point PlauL is situated dire<.:tly upon a betrogeneous fill 
material composed of sand. gravel, brick. and slag up to 10 or 15 feet 
thick. .Bedrock occurs at 30 to 40 feet belo\i grade and consists of a red 
sandy shale overlain by. 10 to 15 feet of glacial deposits and.20 feet of 
organic silt, ·clay and peat. This portion of the New Brunswick Formation 
is not used as a P''table aquifer within several miles of. the facility due 
to the salt intrusion from the nearby coastal waters. LCP was provided all 
of its' potable and industrial water requirements (430,000 gallons/day when 
at full produc.:tion in 197')) frc.•m the ElizabethtO\.n Water Company. LCP does 
m<.•intain five (5), N.IPDES Diat.:harge to Ground Water (DGW) permitted. 
mot'i taring \.'ells \o'hich are scree:-ed in sand lenses of the glat:ial till aud 
orgcnic sediments. Within· these wells the depth. to ~o~ater and salt 
concentrations vary according "ta.._ the el:il and flow of the tides. 

The "mercury cell process" yiel~s chlorine gas throu~t the electrolysis of 
a sndiwr, chloride (bl"ine) solution in the presence of ruetalic werc\1ry. An 
iimlilgum of mercury and· sodiwn is removed from the cell and used to 
hydro1 i::e ·•at.er f•Jnning sudiwn hydroxide and hygrogen gas (,.:hi ch Rre a lsu 
cou:edc:ally va lnab le). ~IP. tali c mer<:ury was re~:overed and rec:.T lerl in a 
hr'i,lt: pnrifi;·atjcm Pl'Ot"t::ss. hut incompletely yit'ldiug a sludge rf'sidue. 
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LCP ~o.·ast:s iricluded: mercury ~ontaminated sludges. mercury vapors. spent 
lubricating oils, transformer oils, de greasing solvents. process 
;.·a£te;.·a~. spill \\'!iSh d::n.-n. and storm\•ater runuff. LCP's tenant LHP 
purportedly rices not generate any hazardous wastes. Mercurv sludges ~e 
landfilled on-site in the Brine Sludge Lagoon for at 
years,·until ~en LCP. began storing this waste in 
prior toShippment o -site. . ercury vapor emissions were discharged to 
the atmosphere from process equipment and an on-site sludge roaster under 
permits from the NJDEP DEQ Air Pollution Control Program. Spent 
lubracating oils. transformer oils, and degreasing solvents were stored in 
55 gallon dn.UlJS before shippment off-site for . recovery. I'tocess 
wast~water, stonnwater t'UT10ff and process equipment, 
the Farking ot. an transfer areas was treated then discharged t.o the 
South Branch Creek. a tributary of the Arthur Kill (classified "Saline 
Estuarine \>aters. SE-2" by the Division of Water Resources). 

Plant ~aste~ater &nd sludges were collected in a 500,000 gallon agitated 
tank. The dilute slurry \lias pumped to a 140.000 gallon settling silo No. 
4. T1.1e supernatant ~o•as directed to the efflut!nt treatment system a~d the 
settled solids to the 4.500 gallon surge tank at the sludge roaster site. 
The brine sludge composition was reported by LCP on June 9. 1975 to be: 15 
to 20 percent sodium .:hloride, 40 to 50 percent barium sulfate. 20 to 30 
percent calcium carbonate and/or sulfate, 2 percent metal hydroxides. 2 
percent dirt. and 100 t6 500 ppm mercury. Settling silo •No. 4, and the 
surge tank are no longer maintained at the Linden facility. The collection 
tan~: is in service only for emergency purposes as a holding tank for 
e:~cessive volumes of storm\o'ater. 

Effluent treatment consists of pH neutrali<:ation, contact \.With activated 
carbon. and fill ra t.ion. l'riur to construction of the cooling towers (in 
1980) NJPDES Discharge to Surface Water (DSW) pennits limitations for 
temperature \>'ere exceeded regularly. Other infractions included 
cccasionally alkaline pH and one major incident on August 20, 1979 when ten 
to twenty thousand gallonsof mercury tainted brine was discharged to the 
South Branch Creek. An analysis of sediment samples from the creek (below 
LCr's discharge outfall), as reported by Geragthy and Hiller Inc. February 
1')82, indicates that mercur)· is present at 46 ppm. LCP began recycling its 
process \Oast.ewater in 11)82 and amended the DSW permit.to reflect this 
change. Currently only stonnwater runoff and spill wash down after 

~~~~ .... .-----~--~----------------~~---------------treatment, sre discharged. 

AREAS OF CONCERN: 
Enforcement personnP.l \o'ith the Division of Hazardous Waste Management 
reported evidence of nwuerous small releases observed during inspections in 
1?80, 81, 82. and 83. 

9/17/80 Bd ne sludge was observed on the gravel near the _,sao .• 000 
gallon "collection tank." 

10/'J/80 Brine sludge •as observed on tht:' gravel in thP. \'icinit.y nf 
"Set.tling Silo 04." 
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1/21/81 During the inspection a liquid \o'as observed spewing from a 
cracked PVC pipe near the 500,000 gallon collection tank and 
the pump pit. 

3/19/81 An acid spill (9' x 4') was noted on the soil near Building 
~220 and Avenue C. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1' x 15' spill area located on Avenue B 
between the pump pit and the Brine sludge Lagoon. Also, ·a 
10' x 4' hydrochloric ac.id spill area was noted approximately 
15' northwest of the 500,000 gallon collection tank. 

. . 
11/19/81 The brine sludge slurry spill area noted on the previous 

inspection has expanded to cover a 125' x 30' area along the 
railraod tracks. 

4/13/82 Sodium sulfide crystals were evident on the gravel surface in 
the pump .Pit area. Also noted was a salt spill at the 
railroad siding area. 

8/5/82 Yellow crystals (probably sodium sulfide) was observed to 
cover a 10' x 15' area of broken asphalt near-building #240. 

2/28/83 Approximately two cubic yards of rubber liner from the 
caustic tank were deposited within the brine sludge lagoon in 
violation of the DEQ ACO. 

Late in l'J82, LCP paved the railroad siding and adjacent areas, the area 
under the salt silos, and sections of Avenue C. 

In addition to the areas noted by DEP personnel a former employee of LCP 
has alleged several other sites of possible contamination. 

1. The soil surface between the compressor building 4~231 and the 
railroad tracks received . mercury contaminated sludge which was 
excavated from the Brine Sludge Lagoon. 

2. Prior to OSHA requiring the repair of the cracked and broken 
concrete floor within the mercury cell Buildings #230 and t~240, 
numerous spills \•ere transmitted to the underlying soils. 

3. The willful destr~ction of unfavorable laboratory analytical 
results from effluent sampling of the outfall to South Branch 
Creek·may have obscured LCP's impact to the sediments and surface 
waters downstream o( the facility. _ .. 

The former owner (GAF Corporation) operated a Waste.Water Treatment Plant 
(\ot'WTP) at this facility, principally for pH neutralization. through the 
1?50's, 60's, and early 70's. . Purportedly the site oC this treatment 
system was paved over and is currently used to maintain an extensive 

/ 
I 

elel:trical powt!r transformer substation. ,r--- . ____ .. ·- ---~ . .r ~ 
!6Z ~I() 
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l'\ lT .A.\AL YS 1 ~: 
Th•.'r~ are !0ur (1.) S0lid W'lste !'13n3g~t'1etlt L'nils ~SI•i'1l"s) at the LCP 
! a•_·i 11 t' in Lind":'n. Tlte "Brine" Sludge Lago0n" .:is the only PCP_l. regulated 
un: t. The "Ul~!!!-Fi:-:" Lag•.:-C.n. the "Sludge ~~O'iS ter". 2!1ri t!l~ "Contain'"!r 
5t<Jr.lg~ Area" (CSA) comp:ize th'!' remaining three units. A RCR~ rart A 

::-errnlt a!'rlicat ion \.·as submitted b~· LCP • . .m August 13. 1980. Siuce the only 
TSD activity on-site (the Brine Sludge Lagoon) was certifi'!'d closed in 
S•!ptemb~r 1985 the pat·t B arplicalit.m 1•as c•.msidereri unnecessary in lieu of 
a r~·st closure rennit. 

1. Th~ Brine 5l•Jdge Lrig•,on Fas an urtlined surf2ce iwromv..l.menl ill •·;hich 
n~ep_·ur" contan:inale~l sludges Pere dispt>~ed of for t1,•enty (20) ye"lr~ or 
more. ·The lagoon \o':ilS roughly a trarezium. BJ.'proximatel:-: 275' x 200' x 
220' :-: 80 1. and the a-::cU!!!ulat~d \o.'aste \'Olum-e e~lin!ated at 30.~00 cubi•: 
yards. Analysis of the sl'..!dge in the lagoon ...,·;.;s perf•.:onn~d tJ~: Lhe 
Princetr.:o!l !':'Sting Labt'ratories June 15. 1981 \\hid1 indicated that 
merrury was present at 340 ppm. 

II! r_1rder to pre~ 1 ude '''('rker e:-:posure to mercury vart'r~ em ina t ing f r('lll 
the disturbed surface of the Brine sludge ami Chem-fix la.go~ms during 
dr_·.snre t'perat.ions. the t'SEPA and NJDEP ·required lCI' to !:mspend 
manufacturing anrJ restrict a-: cess t•) the site from 1982 until 1984. 
Closure operations (concluded Seplem~er 1985) included a clay cap. 
soil c0ver. grading, and seeding . 

1 he ( 5) ~h3lloF N JPt~ES permit. ted \·'elh monitor leach<> t€ 1·~·l•!.a~es t•-' 
the phre·1ti-: surfa•..:e. Quaterly reports of anal~·~is fl·om these "'ells 
indica:e th:!t con-::entration!:' of the metals: lead. chromium. cadmium. 
!!Jen:ury. seleniu!n. sib·er, aud radium hav':! e:-:ce~dP.d rennir.ted 
para'!l-=ters on s~veral o-:casi·:ms beth·e~n 1982 and 1987. Elevated 
merr.:ury levels detected in the soils from the mouilor "'ell borings (up 
t•.' 500 Pf'!!l) and from the land surf ar:~e (up to 1 . 500 ppm) are, a-:c•.1rding 
to a Ger!ighty and· ~iller Inc. rep•_,rt d?..ted February 1'l82. "the result 
'-'f pres~nt or prior land use" and "repre!:ient 1-:.'"' ::;r..,lubility compolmds • ~ 

j 

of sulfides. phosphates. <)r carbonates." ,J' ·-.t 

\'·el~l_:. are I y' ;',. 

u 

2. 

ln a recent!): i s~ued NJPDI:S DGW perni t. ft,ur ( 4) additional - v 
mandated in order to • ful!y characterize the local w'!ter table and <JI 
adequately monitor lea~~hate from this unit. Huring the Det:em!Jer 221 
1987 RCR..a. walk through site inspection conrincted by persmmel of · the 
Bureau of Planning aud Assessment. the HNtt meter detected organic 
'.·arors eminating fr•.:-m the hearispi:!c~ of ~:-:isting monitor 1.-ells P-1 and 
P-2. The ~dPDES 30 year post closure m::.·nitt_,ri!lg prc,grarn ~houJd be 
e~:panded to include .an initial sc:~n fryr priority p<~llutants Hnd 
volatile organic t:ompounds. . furtl!er inve~tig:-ttion of thi~. uni l i!; 
unwarranted at this time. 

' 
Th~. Chem-Fi~: Lag•,on was a surfa•.:e impoundment. used briefl;· in 1 ')76 
for e~:periments in stabilizing the mercury constituents of the brim• 
sludge. This lagoon \o'8S roughly triangular I 60 to 80 feet on each 
side. with a tot~l surface area of appro~i~ately 3.000 &quare feet. 
The lagt'on dikes were constructe•! to a height of 8 teet "'ith an 
eartberr1 core and crushed stone ct,ver. Th•o (2) 0.20 mil t.hick 

visqu-:ne pb.stic liners "'ere installed in the lagot'n •d1id1 
,-- ----, "'<iS al::;r.) 
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equipped with perforated under . drain system for leachate collection. 
The lagoon contents. 460 cubic yards of treated b.rine sludge. was 
transfered to the Brine Sludge Lagoon in 1983. The Chem-fix lagoon 
was subsequentiy excavated. filled, -graded, and seeded. The proximity 
of the Chem-Fix Lagoon site to the Brine Sludge Lagoon site enables 
the NJPDES DG\ot' permitted wells to monitor any leachate releases to the 
ground water from either unit. A further investigation of the 
Chem-Fix Lagoon is not warranted at this time. 

3. The Sludge Roaster was designed and built in 1978 to vaporize mercury 
from steam dryed brine sludge, and thereby decontaminate the waste 
sufficiently to allow for final disposal at an off-site ·sanitary 

J 
i 

I 

landfill. The roaster system was situated on a 16' x 40' concrete J 
pad. one (1) foot thick, equipped with surface drainage cuannels 

·(connected to the Waste Water Treatment Plant) and a Cinder block 
curb. An Administrative Consent Order (ACO) issued September 1. 1981 
required LCP to submit an application for a Hazardous Waste Facility 
(HWF) permit to operate the roaster unit. Otl June 30. 1982 the Bureau 
of Hazardous Waste Engineering (BHWE) denied the permit and LCP 
subsequently abandoned the process. 

4. 

A November 5, l"J81 inspection by enforcement personnel of the 
Division of Envirorunental Quality, Air Pollution Contrql Program 
discovered a nlpluredmuffler plate on the sludge roaster that allowed 
excessive quantities of mercury vapors to be released to the 
atmosphere. Starting in 1985, ·this unit was dismantled and most of 
the components shipped to other LCP facilities around the country. No 
further investigation of the sludge roaster is warranted at this time. 

The Container Storage Area (CSA) is a 300 square foot concrete pad, 1 
foot thid. with a 4 to 8 inch . c.:urb. Approximately 40 (55 gallon) 
drums or 2,000 gallons of waste: lubracating oils, transformer oils, 
disgreasing solvents, and dewatered brine sludges could have been 
stored on this unit at any one time. These wastes were shipped 
off-site for proper disposal within 90 days. During the recent RCRA 
walk througll inspection (December 22, 1987) no containerized wastes 
~ere present at this unit, however the .surface of the pad ~as covered 
~ith an absorbant materi~l {speedy-dry) and some otly residues were 
nuted on the gravel in the surrounding area. A limited investigation 
in the vicinity of the container storage area should be performed to 
determine the exLenL of contamination which may have occurred. 

PER."'ITS: 
NJFDES Discharge to Surface · Water (DSW) permit 
permission to discharge stot'111Water nmoff and 
treatment, through one uutfall to South Branch 
This DSW permit was issu~d August 10, 1987 and is 
}q')l • 

~NJ0003778 grants LCP 
spill wash-down. after 

Creek (classified SE~3). 
effectiv~ until April 30, 

NJPDES Discharge to Ground ·Water (DGW) permit ~.INJ000.'3778 .· grauts LCF 
pcnn'i ssiou t.o continue post-c:losure ground water monitoring of. the wells 
sunoundi.ng the closed laguous and to implement the utndified Post-Closure 
rhn. "The potential discharge is leachate from the lagoon to the ground · 

. . ·Sj/310 
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•·aters of the State. to the organic (marsh) deposits of recent 
age, the1 K:Hitan-!1agothv formation of the Cretaceous age, and 
Bruns\•ick formation of the Jurassic age." The DGW permit ...,as 
October 30. 1987 and is effective until November 29. 1992. 

Air Pollution Control permit (J044133 was issued on March 3, 1980 
LCP pertnission to operate the Sludge Roaster System. This permit 
on October 5, 1982 well after LCP suspended operation of the 
November 7, 1981. 

Other Air Permits inCluded: 

PERM1T # UNIT EXPIRATION 

067418 Boiler Stack 2/17/89 
020928 Pura-SIV stack 11/9/85 
037033 Mercury Cell Des'truct Tower 3/26/89 
040435 Mercury Cell Destruct Tower 3/26/88 
076056 Mercury Cell Destruct Tower 5/15/87 
036994 HCL Scrubber 6/11/88 

geologic 
the New 

issued 

granting 
expired 
roaster 

DUE 

036993 HCL Scrubber 11/20/88 
035067 HCL Scrubber 3/28/88 

REGl:1.ATORY ACTIONS: 
An A~ninistrative Consent.Order (ACO), was issued September 1, 1981 by the 
~JDEP Di\'ision of Em·ironment Quality. The ACO required LCP to apply for a 
permit to operate the Sludge Roaster as a hazardous waste treatment 
fadli tY. to submit bi-\t.·eekly progress reports of activities at the brine 
sludge lagoon. to submit applications for closure of the Chem-Fix Lagoon 
and the Brine Sludge Lagoon. and to fully evaluate all potential avenues of 
release to the ambient env'ironment (ie. air monitoring, groundwater 
monitoring, soil boring, and surface water monitoring). 

A Civil Administrative Penality of $17,500.00 was assessed against a former 
tenant at LCP, the Kuhne Chemical Company (KCC) in November 1981. ~CC was 
issued a NJPDES permit 4J0027707 on September 9, 1974 to discharge 
uncontaminated, non-contact cooling water to the South Branch Creek. 
Analysis of effluent sampling from KCC's outfall, conducted January 1981, 
r~vealed extremely elevated concentrations of caustics and free chlorine 
(up to 124,430 ppm) and a correspondingly excessive alkaline pH. Aside 
front the obvious violation of pennit parameters the D\oo'R alleged J\CC' s 
discharge of waste materials was deliberate. 

RECOMME~DATIONS: 
Of the four SWMU's at LCP Chemicals in Linden only one uttit. the CSA 
requires correcti\·e action 1mder the RCRA post closure permit yro.gram. A 
limited investigation to include soil sampling in the vicinity of the CSA 
is uet:essary to determine the natitre and extent of contamination \ihich may 
ha\·e r~sul ted from past spi 11 events. 

The pre\'iuusly ci tf•d ''.J.reas of Concern" \>'hich ren1ain accessible. :ilso 
rcquiT~ soil salnpliug to \·~rify that adequate remediation "'·as accomplished 
at the numerous, dot·umented sites of small spills and· past releas~,f J'f/J 
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SC'v E<NOR 

TO: 

FROM: 

DATE: 

St:BJECT: 

David Hutchins: :\ TSDR. Technical Project Officer 

James Pasqualo : ~JDOH. A TSDR Project Manager v 
June ::!4. 1996 

Site Visit Report: LCP Chemical Site 

Attached is a site visit report package regarding the LCP Chemical site. Included in this package are: 

I) A site summary checklist . 
::!) Site narrative. 
3) A site location map (coordinates 40' 36.43" N, 74'12.62" W) 

The NJDOH performed a site visit at the LCP Chemical site on May 2, 1996. This was in response to a 
request from the United States Environmental Protection Agency to ascertain the nature and extent of potential 
human exposure pathways at the site. 

It is our evaluation that although metals (mercury, and to a lessor extent arsenic) are present in 
concentrations exceeding A TSDR comparison values, there are no completed or anticipated human exposure 
pathways associated with the site under present conditions. 

The site is an inactive industrial facility. Although physical hazards exist on the site, it is not an area where 
trespassing is likely . Off·site contact by adults or children with site related contaminants is unlikely under present 
conditions. 

Level D protection is adequate for visiting the site under present conditions. Additional activity by the 
A TSDR or the NJDOH is not indicated at this time . The NJDOH recommends revisiting the site subsequent to 
commencement of remedial activity by the USEPA . 

c. ·with attachments 

File 

New Jersey Is An Equal Oppon.tnity Employer 
Pl'inrrd on Rft",Jc-trd Pap#'r 
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RE ·3iG~ 11 

DATE: JUl Q 3 i996 

SUBJECT: 

. ROM: 

Screening-level Ecological Risk Assessment for LCP 

/ / / 

Christopher A Stitt, Environmental Scientist / . ? / ~ c / 
Surveillance and Monitoring Branch tESD-S:\ffi ) 

TO: >-: icholas ~'fagriples, On-Scene Coordin:uor 
Removal Ac: ion Branch (ERRD-RAB) 

As you requested, we have reviewed the existing data for the LCP Chemicals, Incorporated site, 
located in Linden, Union County, New Jersey. We provide the follow·ing screening-level 
ecological risk assessment for this site . 

The LCP site is currently being addressed through the initial stages ofthe removal process, so 
extensive knowledge of the magnitude and extent of contamination is not available. Activities at 
the site revolved around the production of chlorine using a mercury cell electrolysis process. 
Wastewater from this process, in the form of a sludge lagoon supernatant containing mercury, 
was discharged to an on-site creek after passing through a treatment plant or directly from the 
lagoon during several overflow and breaching events. Mercury related operations were stopped 
in the early 1980s, including closure and clay capping of the sludge lagoon. Investigation of the 
site has indicated that the soil on the site and the sediment and surface water of the creek are 
contaminated with mercury, with concentrations in creek sediment as high as 1,060 mg!Kg. 
Analytical data contained in the "Final Draft Site Inspection" (SI), prepared by Malcolm Pirnie, 

• Incorporated, and last updated July 24, 1995, were used as the basis for this assessment. 

• 

The on-site creek is a small tributary of the Arthur Kill, known as South Branch Creek. It 
appears to arise on the site from various culverts and/or discharge pipes, before passing along the 
edge of the former lagoon area. South Branch Creek is tidally-influenced and appears to flow for 
approximately 1, 000 feet before entering the Arthur Kill. Based on review of reference material 
(i.e., no site visit was conducted), habitat associated with the site appears to include the 
developed terrestrial portion of the site proper, the channel of the creek adjacent to and 
downstream of the site, and the wetlands and tidal fringe along the creek and at its mouth at the 
confluence with the Arthur Kill. As South Branch Creek appears to be a tidal creek with 
estuarine wetlands, the potential exists for the creek to be used by a number of estuarine aquatic 
species (e.g., mummichog, fiddler crab) for all life stages, as well as by marine species (e.g., blue 
crab, weakfish, summer flounder) for spawning and nursery habitat. The actual use of the creek 
by these species would depend on the specific characteristics of the creek channel and wetlands 
even if contamination is not considered. However, if these species are present, then they could 
introduce contamination into the food chain through at least two pathways: accumulation of 
contaminants by young marine species that may be carried into the marine food chain (e.g., 
weakfish entering the bay or ocean as an adult and being consumed by a predatory fish), and 
accumulation by any aquatic or benthic species that may be consumed by avian piscivores . 
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In the vicinity of the site, there are several imporu:1t avian breeding areas and rookeries, foraging 
areas, and wintering habitats. These areJs are primJrily attr:tcti\e to wJding birds (e.g., herons, 
bitterns, rails, ibises, sandpipers), but also attract nuny other birds assoc iated with estuaries, such 
as gulls, terns, ducks, and raptors . Species recorded as recently breeding in the vicinity of the site 
include state-listed special animals (e.g., great blue heron, yellow-crowned night heron, little blue 
heron) . Additionally, many state-listed species are recorded as using the area as foraging or 
wintering habitat (e.g., northern harrier, peregrine falcon) . The breeding areas and rookeries 
include Pral!s Island (approximately 2,000 feet east ofthe site and 1,000 feet east ofthe mouth of 
South Branch Creek). Island of .\1eadows (approximately 2 miles to the south). and Shooters 
Island (approximately 3.5 miles to the northeast), as well as local watersheds. Within 4 miles of 
the site, which is an arbitrary radius select~d to include the ranges of most of the raptors and the 
larger birds associated with the rookeries, there appears to be considerable foraging habitat 
provided by the marshes and mud t1ats associated with the Arthur Kill and its tributaries. These 
include, from nonh to south, the lower Elizabeth River watershed, Old Place Creek, .\lorses 
Creek watershed, Piles Creek, Sawmill Creek, ~eck Creek, lower Rahway River watershed, Rum 
Creek, Fresh Kills watershed, Noes Creek, Smith Creek, and Woodbridge Creek watershed. 
Although the Arthur Kill has been heavily developed and altered, it still has some remnants of high 
quality salt marsh and tidal wetland that are actively used as critical habitat by many species. It 
has also been the site of ongoing habitat restoration projects for some of these species. These 
projects include the salt marsh restoration on Pralls Island, across the Arthur Kill from the site, as 
pan of the mitigation for the 1990 Bayway oil spill, as well as salt marsh restorations on Saw Mill 
Creek, east ofPralls Island, and on Old Place Creek, north of the site . 

Consideration of the potential for ecological risk at the site was divided into two components: the 
terrestrial risk associated with the developed portion of the site, and the aquatic risk associated 
with the creek system. While contaminants appear to be significantly elevated on the developed 
portion of the site, effort was not expended to assess the terrestrial risk because it appears that the 
terrestrial areas on the site proper offer relatively limited habitat value. However, it should be 
noted that there is still concern that these areas will continue to act as a source of contamination 
to areas likely to contain ecological receptors (e.g., the creek). The aquatic system is addressed 
by assessing the ecological risk based on the sediment and surface water data. As no delineation 
of the habitat associated with the site is available, it is assumed that South Branch Creek, and all 
of the area adjacent to South Branch Creek, is a tidal tributary and wetland with ecological value. 
The available sediment and surface water data from the creek are assumed to be representative of 
these wetland and tidal fringe habitats; therefore, the results of this assessment of the creek 
sediment surface water data are viewed as representative of these sensitive environments. 

The initial step in this screening-level ecological risk assessment is the comparison of the 
analytical results from the available sampling to appropriate ecological screening values for the 
creek media (Tables 1, 2, and 3). Surface water sample locations are numbered from upstream to 
downstream as SWl through SWI 0. The SI notes that the samples are from the creek, as well as 
outfall pipes or culverts entering the creek. Nevertheless, all of the samples are assumed to be 
representative of the surface water of the creek for the purposes of this assessment because data 
regarding flow rates and percent contribution to the surface water volume are unavailable. For 
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the purposes of this assessment, location SWl is considered robe upstream, and is not included . 
Locations SW6 and SW7 are duplicate samples from one location; the data are averaged for use 
in this assessment . Any non-detects are included in this assessment at one-half of the detect ion 
limit (e.g., the mercury result for SW~ of 0 ~ o L· ug. L is included in the surface water data as 0 10 
ug/L). 

For surface \Vaters, the CSEPA's Ambient \\.ater Quality Criteria (.-\ WQC) \vere used as 
screening values (Federal Register/Val. 57, ~o . 2-+6/Tuesday, Dec. 22 , 1992/Rules and 
Regulations, p. 60911; and as revised for specific metals by Federal Register/Yo!. 60, ~o . 
86/Thursday, \1ay 4, 1995/Rules and Regulations, p. 22::8). It is typically recommended that a 
screening-level ecological risk assessment use the most conservative value available for 
comparison, which would be the Criterion Continuous Concentration (CCC), or chronic effects 
value. However, the initial review ofthe surface water data indicates that inorganic contaminant 
concentrations exceeding acute etTects levels are widespread in the creek. Therefore, the less 
conservative acute AWQC value, or the Criterion ;....laximum Concentration (CMC), is selected for 
comparison. In accordance with the USEPA's Section 304(a) Criteria for Priority Toxic 
Pollutants (40 CFR 131.36(b)(l), July 1, 1995), the C~IC (acute valu-.: J is defined as a water 
quality criterion to protect against acute effects in aquatic life and is the highest instream 
concentration of a priority toxic pollutant consisting of a one-hour average not to be exceeded 
more than once every three years on the average. All of the A WQC values used in this 
assessment are based on dissolved metal concentration and an assumed Water Effect Ratio 
(WER) of 1.0. Actual criteria for South Branch Creek would have to be calculated based on a 
specific creek WER, which is not currently available. 

The CMC for mercury is 1.8 ugiL. Of the eight surface water sample locations (SW2, 3, 4, 5, 
617, 8, 9, 10), all but two have concentrations of mercury exceeding the acute value. Mercury 
concentrations ranged from undetected, at 0.2 ug!L, to 93 ug!L. It is recommended that the 
maximum concentration be used for comparison in a screening-level risk assessment to remain 
conservative. Since the surface water is assumed to be flowing, and may potentially be varying in 
concentration due to tidal influence, the less conservative mean concentration is considered for 
this assessment. A mean value for the mercury concentration in the surface water of the creek is 
29.7 ug/L. This concentration is still an order of magnitude greater than the CMC. Additionally, 
the mean concentrations of the inorganic contaminants arsenic, copper, and zinc exceed their 
respective acute values, while lead and silver each exceed their acute value for at least one 
location. The results of this screening of the surface water concentrations appears to indicate that 
acute effects to aquatic biota are possible for the length of South Branch Creek, depending on the 
influence of tides and flow rates at any given time. 

Sediment samples are from the same locations as the surface water locations, and are numbered in 
the same manner. SEDl is again considered to be upstream of the site for the purposes of this 
assessment and is not included. Sediment samples are not available for locations 2 and 8. SED6 
and 7 are duplicates and the results are averaged. Creek sediments are screened against the Long 
1995 values, as they provide a relevant database for estuarine systems (E. Long, et al. 1995. 
"Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine 
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and Estuarine Sediments." Environmental ~fanagement Vol. 19, No . 1, pp. 81-97.). Again, it is 
recommended that conservative screening values be used in a screening-level ecological risk 
assessment. For estuarine sediments, these would be the Effects Range-Low (ER-L), which are 
the lower 1Oth percentile that are associated \Vith adverse etTects . Exceeding the ER-L indicates 
that the sample concentrations are in a·· ... range '' ithin which etTects \Vould occasionally occur." 
Ho\vever, initial review ofthe sediment data from the six locations (SED3 . -+ , 5, 617, 9, 10) 
indicates that concentrations of cenain inorganics appear to be sut1iciently elevated to raise 
concerns for significant impacts throughout the creek system. As an attempt to estimate the 
magnitude ofthis potential, less conservative screening values were again selected. The less 
conservative values used are the Effects Range - }..·fedian (ER-M), which are the median, or 50th 
percentile, of the effects data and are defined as concentrations " ... that are frequently associated 
with adverse effects ... " when exceeded. Not only does the maximum detected mercury 
concentration exceed the ER-M, but all six ofthe locations contain mercury at least two orders of 
magnitude greater than the ER-}..1. Mercury concentrations ranged from 56.9 mg!Kg to 1,060 
mg!Kg; the ER-M for mercury is 0. 71 mg/Kg. In addition to these apparently significant mercury 
elevations, arsenic, cadmium, copper, lead, and zinc all have mean concentrations in the creek 
samples exceeding the ER-M, while nickel and silver each exceed their respective ER-M in at 
least one location. 

The initial review ofthe available data appears to indicate that there is the potential for ecological 
risk from mercury and several other inorganics contained in stream sediments and surface waters. 
The widespread elevation of these inorganic contaminants in the creek surface water and sediment 
suggests that there is a significant impact to the aquatic and benthic community in the creek. If a 
significant effect is present throughout the creek, it would likely disrupt the local food chain. 
Such a disruption of the food chain would probably prevent a complete exposure pathway to 
upper trophic level receptors in South Branch Creek (e.g., wading birds, raptors) . Therefore, 
modeling of exposure of higher trophic level receptors to contaminants through the food chain is 
not included because the apparent severity of the potential impacts from surface water and 
sediment inorganic contamination based on screening values indicates that prey items are not 
likely to survive in the creek. A complete exposure pathway through the food chain is not 
believed to exist due to contamination. However, the continuing elevation of these contaminants, 
specifically mercury, in the surface water even after the cessation of operations and the efforts to 
contain the lagoon raises concern that the sediment and/or other on-site areas are acting as a 
continuing source to the environment. There also are no data regarding contamination in the 
sediment and surface water beyond the most downstream sample in South Branch Creek (SW10). 
The historical and ongoing contribution of potentially adverse concentrations of contaminants to 
the Arthur Kill by South Branch Creek has not been addressed. Additionally, while the predicted 
impacts may be limited to the aquatic and benthic community of South Branch Creek, there 
remains the concern that there is a zone of mixing in the Arthur Kill in which concentrations are 
not directly toxic to the aquatic and benthic organisms but do accumulate in their tissue. This 
may result in an undefined area in which adverse impacts to higher trophic level ecological 
receptors, such as the wading birds and raptors, may be occurring through the food chain. This is 
of particular concern for two primary reasons: the bioaccumulative property of mercury, and its 
impacts to reproductive activities . 
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A cursory review of the ·· ~tercury Hazards to Fish. Wildlife, and Invenebrates: A Synoptic 
Review" (R. Eisler. April 1937. Bio logical Repo11 35( 1.1 0) . Contaminant Hazard Reviews Repon 
-:\o. 10. li.S. Fish and Wildlife Service) reveals that there is no known biological function for 
mercury. While some forms may have relatively lv\V toxicity or bioavailability (e.g., inorganic 
mercury), other forms e:1sily enter the food ch::! in through strong bioaccumulative propenies (e.g., 
organomercury compounds). Biologic:1! acti\·ities cJn tr:wsfo rm the less toxic forms of mercury 
into the more toxic and bioavailable fvrms, suc h as the methylation of mercury in ... .. _-robic 
sediments. Finally, mercury is knovm to be a mutJgen, teratogen, and c:lrcinogen, a:1d to cause 
embryocida1, cytochemical, and histopathological etfects. The potent ial for mercury to enter the 
food chain in the vicinity of the South Branch Creek and to impact the breeding populations of 
wading birds and raptors in the area, including state-listed endangered and threatened species, 
remains a concern of undefined potential. It is recommended that additional act :.·: :es be 
conducted to address the potential ecological risk associated with contaminatiOtl vf South Branch 
Creek to protect the environment. 

The nature of a screening-level ecological risk assessment and the limited data available for this 
site precludes definitive conclusions regarding the significance of any effects that may actually be 
occurring in the t'i.eld . However, the uncenainties can be clarified so that any risk management 
decisions that must be made can be as informed as possible. The following are, first, factors 
which may decrease the uncenainty or increase the potential that significant ecological effects may 
be occurring in the field and, second, factors which are common to screening-level ecological risk 
assessments that may increase the uncenainty . 

South Branch Creek represents an ongoing source of mercury into the environment. The area 
surrounding the creek is used for breeding, foraging, and wintering of numerous species. 
Breeding is typically a time of increased susceptibility to environmental factors, such as 
contamination. Additionally, mercury is known to cause adverse impacts in the development of 
young and the reproductive cycle in birds. The presence of mercury in this area may therefore 
present an even greater risk than this assessment indicates. While mercury appears to be the 
primary contaminant of concern for this site, several other inorganic contaminants have 
significantly elevated concentrations in South Branch Creek. Additionally, cuncentrations of 
P AHs and PCBs were detected in the sediment samples. These contaminants were not considered 
in this assessment because it was assumed that the inorganic contaminants generate the greatest 
risk. However, the organic contaminants may contribute additional risk to benthic and aquatic 
receptors, while contaminants such as the PCBs may also enter the food chain. Therefore, while 
there may be uncertainty that any one contaminant is actually causing impacts in the field, a 
qualitative assessment of the number of contaminants present at elevated concentrations, the 
relative number of locations with concentrations exceeding screening values, the total number of 
separate inorganic constituents exceeding screening values at each of these locations, and the 
magnitude by which the screening values are exceeded would appear to reduce the uncertainty. It 
should also be noted that terrestrial ecological risk was not assessed. While terrestrial risk was 
assumed not to be significant for this assessment due an apparently limited potential for exposure, 
any effects to the biota from the contaminants in this habitat may add to any impacts from the 
aquatic media. Finally, it is typically recommended that the screening values for an assessment 

.. 
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such as this be based on the most conservati\·e \ alues av:libbk Therefore, the CCC, or chronic 
effect level, for surface water and the ER-L for sediment should be used to be appropriately 
conservative to support the dismissal of the potential for risk if these values are not exceeded. As 
this screening-level ecological risk assessment \Vas being prepared as part of a removal 
investigation and because of the high concentrations of the contaminants being assessed , the less 
conservat ive C~1C. or acute effects level, for surface water and ER-\1 for sediments \vere used . 
This indicates that if potential ecological risk is found in the assessment , then there may be a 
higher probability that etTects are actually occurring in the tield . It may also mean a higher 
probability that any etl'ects that are occurring in the field may be signiticam adverse erTects. The 
use of the less conseiY·ative screening values is intended to reduce the uncertainty of the risk 
assessment . This was done to facilitate supporting risk management decisions associated with 
potential removal actions; decisions that often must be made even if conducting field 
investigations and/or confirmatory studies is not feasible . 

The A WQC for surface water can be influenced by site-specific parameters. The pH and salinity 
are examples of parameters that can influence the bioavailability and/or toxicity of contaminants in 
estuarine surface water. These parameters were not available for use in this assessment, so the 
comparison to the AWQC may actually include more or fewer exceeded values . Grain size 
distribution, total organic carbon content, reduction-oxidation potential, pH, aerobic state 
(aerobic/anaerobic), and other factors can influence the bioavailability and/or toxicity of 
contaminants in the sediment. Without these parameters, the actual availability and toxicity of the 
sediment contaminants to biological receptors is unknown, regardless of the indications of 
screening values. An assessment of the food chain is not included because of the assumption that 
a complete exposure pathway to higher level trophic receptors does not exist due to the apparent 
toxicity of the creek. However, there would appear to be a high potential that contaminants are 
being transported out of South Branch Creek and into the Anhur Kill, where the potential for 
food chain uptake is undefined. All of these factors contribute to the uncertainty of this 
assessment of ecological risk; however, it should be noted that these uncertainties can actually 
influence the results in both directions (i .e., more and less conservative) . 

Based on the results of this screening-level ecological risk assessment, it is our recommendation 
that additional activities be conducted to address the contamination in the creek system. If 
additional ecological investigations cannot be performed, then due to apparent toxicity of the 
creek to aquatic and benthic species and the potential for highly toxic and/or bioaccumulative 
contaminants to be transported off of the site at highly elevated concentrations and effect 
piscivorous or other predatory species, it may be appropriate for the areas of highest stream 
sediment contamination (hot spots) to be removed and ongoing sources to the creek from the site 
to be eliminated. Any such action may serve to reduce the potential ecological risk and serve to 
protect the environment. 

We hope these comments have been helpful. The BT AG and/or ESD is interested in reviewing 
any future documents pertaining to this site. If you have any questions, comments, or require 
further information, please contact me at (908) 321-6676 . 

Attachments 
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TABLE 1. LCP CHEMICALS, INC. 

Surface water inorganic data . 

Location As Cu Hg Zn 

SW2 97.4 38.6 30.5 52.9 

SW3 54.9 106.0 93.0 329.0 

SW4 73.5 0.6 0.1 137.0 

SW5 127.0 29.4 44.6 303.0 

SW6/7 231.0 331.5 62.8 878.0 

swa 65.1 4.2 1.0 33.7 

SW9 62.9 5.6 2.0 47.6 

SW10 23.8 27.1 3.7 74.4 

Mean 92.0 67.9 29.7 232.0 

(All analytical data from the "Final Draft Site Inspection LCP Chemicals, Inc.," 
Reference No. 17.) 

(All surface water concentrations are in ug/L.) 

(Bold data indicate maximum detected contaminant concentration.) 

(Undeteded results ("U") calculated as 1/2 detection limit; Duplicate samples averaged.) 
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TABLE 2. LCP CHEMICALS, INC. 

Sediment inorganic data . 

Location As Cd Cu Pb · Hg 

SED 3 115.0 16.5 383.0 358.0 1,060.0 

SED 4 318.0 3.2 65.6 82.3 429.0 

SED 5 80.3 132.0 201.0 182.0 187.0 

SED6n 156.5 6.4 271 .5 262.0 410.0 

SED 9 90.0 7.6 389.0 268.0 433.0 

SED10 75.4 4.5 327.0 312.0 56.9 

Mean 139.2 28.4 272.9 244.1 429.3 

(All analytical data from the "Final Draft Site Inspection LCP Chemicals, Inc.," 
Reference No. 17.) 

(Bold data indicate maximum detected contaminant concentrations. 

(All sediment concentrations in mg/Kg.) 

Zn 

1,030.0 

777.0 

9,040.0 

469.0 

526.0 

502.0 

2,057.3 

(Undetected results ("U .. ) calculated as 1/2 detection limit; Duplicate samples averaged) 
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TABLE 3. LCP CHEMICALS, INC. 

Surface water and sediment inorganic maximum and mean concentrations 
compared to screening values. 

Media concentration Screening value 

Surface water Maximum Mean acute chronic 

As 231.0 92.0 69.0 36.0 

Cu 331.5 67 .9 2.4 2.4 

Hg 93.0 29.7 1.8 0.025 

Zn 878.0 232.0 90.0 81.0 

(Additionally, Pb and Ag have at least 1 location with concentrations exceeding 
the acute screening value.) 

Sediment Maximum Mean ER-M ER-L 

As 318.0 139.2 70.0 8.2 

Cd 132.0 28.4 9.6 1.2 

Cu 389.0 272.9 270.0 34.0 

Pb 358.0 244.1 218.0 46.7 

Hg 1,060.0 429.3 0.71 0.15 

Zn 9,040.0 2,057.3 410.0 150.0 

(Additionally, Ni and Ag have at least one location with concentrations 
exceeding the ER-M screening value.) 

(Surface water acute value is the unadjusted AWQC saltwater CMC; surface 
water chronic value is the unadjusted AWQC saltwater CCC.) 

(Sediment ER-M and ER-L values from Long, et at. 1995.) 

(All surface water concentrations in ug/L; all sediment concentrations in mg/Kg.) 
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eder associates 
·consulting-engineers, p. c. 

February 19, 1992 
File #625-3 

Mr. Samuel I. Ezekwo 
United States Environmental 

Protection Agency 
Region II 
Hazardous Waste Facilities Branch 
26 Federal Plaza 
New York, New York 10278 

Re: LCP Chemicals- New·Jersey, Inc. 
NJD079303020 

Dear Mr. Ezekwo: 

on behalf of LCP Chemicals- New Jersey, Inc., a Division of Hanlin 
Group, Inc., enclosed are three copies of the Description of 
Current Conditions for the Linden, New Jersey facility (EPA ID. No. 
NJD079303020) representing Ta_sk I of the Scope of Work for the RFI, 
as required by the facility's HSWA permit. We revised the draft 
version of this report to include the RFA and a pre-RFI site 
investigation report as requested. Also, more ,detailed 
descriptions of SWMUs, Areas of Concern, and permit and enforcement 
actions have been added, as requested. 

Task II Evaluation of Corrective Measure Technologies and the Task 
III Work Plan will be submitted in accord with the permit deadlines 
of February 23 and March 25. 

Please call me if you have any questions. 

Very truly yours, 

EDER ASSOCIATES CONSULTING ENGINEERS, P.C. 

~ Q,b~¥B± 
Kenneth J. J~sterak 
Hydrogeologist 

KJP{eml 
enc. 

cc: J. Merle 
B. Marcolina 

LLV2035 
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I. PURPOSE 

This document describes past and current conditions and 

activities, identifies solid waste management units (SWMUs} and 

areas of concern (AOCs}, and presents a preliminary assessment of 

potential impacts caused by prior activities. The document 'has 

been prepared as Task I of the RCRA Facility Investigation for the 

Hanlin Group, Inc. , LCP Chemicals - New Jersey (LCP} Division 

Linden facility, in accord with Module III, Section E.l of the LCP 

1984 HSWA (NJD079303020) effective November 25, 1991. 
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II. BACKGROUND INFORMATION 

Site History 

LCP Chemicals purchased a 26 acre chlorine production facility 
in Linden, New Jersey from General Aniline and Film Corporation 
(GAF) in 1972 (Figure' 1). GAF purchased the land from the u.s. 
government in. 1950, filled an area of marshland and lowland, and 

developed it for chlorine production. The facility is situated on 

the Tremley Point peninsula adjacent to the Arthur Kill. South 
Branch Creek, a tributary of Arthur Kill, runs through a portion of 

the site and flows through engineered conveyance structures on the 
north side of the property. 

GAF produced chlorine and sodium hydroxide by th.e mercury cell 

electrolytic process beginning in 1952. LCP purchased the site in 
1972, renovated the plant, and operated the mercury cell process 
until 1982. LCP Chemical produced chlorine, sodium hydroxide, 
hydrochloric acid, and anhydrous HCL. . In the early 1980's the 

plant was converted to produce potassium hydroxide and operated 

briefly before it permanently ceased production in August 1985. 

The site is now used as a transfer terminal for products from 

other Hanlin Group facilities. Dismantling activities have been 

ongoing since 1985. Presently, products including potassium 

hydroxide, sodium hydroxide, and hydrochloric acid arrive in bulk 
by rail and truck and are transferred to aboveground tanks and tank 

trucks. Administrative tasks and product storage and transfer are 
the only activities currently conducted at the site. 

A portion of the site west of Avenue D was leased to the Union 

Carbide Linde Division from 1959 to 1990 and was used in its 
J 

wholesale gas activities. Beginning in 1990, Ultra Pure Compressed 
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Gasses, Inc. leased the site for the same operation. Bui~ding 231 
has been leased to Microcell Technologies since 1987. From 1974 to 
1981 Kuehne Chemical manufactured sodiumhypochlorite and chlorine 
in a leased area near Building 220. Caleb Brett Labs leased a 
portion of a laboratory and locker building north of Building 220 
to store petroleum product samples and a portion of the building 
was also leased to Liquid carbonic for office use. Land adjacent 
to the lab and locker building was leased to Liquid Carbonic for 
carbon dioxide transfer operations. 

Surrounding Land Use 

The facility is owned by Hanlin Group, Inc., Edison, NJ. 
Property boundaries and adjacent property owners are identified on 
Drawing 1. All surrounding land use is heavy industrial and .the 
nearest residence is approximately 0.75 miles to the west. The 
city of Linden is a densely populated urban area of about 60,000 
people and is about three miles west of the site. 

• GAF occupies land immediately north of LCP and produced 
surfactants and pharmaceutical specialty products. The GAF 
Corporation site became inactive in April 1991. Bulk petroleum 
storage terminals owned by Northville, BP, and Mobil occupy land to 
the northeast, south and west. 

surface Drainage 

Roads (Avenues A, B, c, D and E depicted on Drawing 2), 
electrical substations, and secondary containment areas around 
tanks are paved. The remainder of the site is essentially unpaved. 
stormwater runoff from former process areas collects in a concrete 
drainage swale drawn in Drawing 2 or infiltrates the soil in 
unpaved areas. The swale (date of construction unknown) conveys 
runoff to a concrete sump south of Building 231 where it is pumped 

• to a holding tank for treatment. 
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Land outside the process area is generally unpaved, except for 
roadways (identified on Drawing 2) and tank containment areas, and 

precipitation percolates through soil to the shallow water table, 
eventually discharging to South Branch Creek and the Arthur Kill. 

According to LCP, no topographic contour maps exist for the 
plant site. A topographic map will be prepared as part of the RFI 

to fulfill LCP's HSWA permit map requirement. 

Principal Activity Conducted at the Site 

Salt and water were the principal raw materials used by LCP in 

its production processes. Rock salt (and, in 1982, evaporated salt) 
was transported to the facility by rail car, placed in salt silos 
by building 233, and fed to saturators to generate brine. The 

brine was treated and filtered in building 233 to remove calcium 
carbonate, calcium sulfate, magnesium hydroxide and other 
impurities. Purified brine was fed to electrolytic mercury cells 

in buildings 230 and 240 to produce chlorine and a mercury-sodium 
amalgam.. Chlorine was cooled, dried ·with sulfuric acid, liquified 

in building 233 and stored in 100 ton vessels. Spent brine was 

returned to building 233 for neutralization, re-saturation, 

filtration and return to the cells. The mercury-sodium amalgam 

flowed from electrolyzers to denuders where it was reacted with 

water to produce elemental mercury, sodium hydroxide solution and 

hydrogen gas. Hydrogen gas was purified south of building 231 and 

elemental mercury was returned to the electrolyzers, completing the 

process. 

Sodium hydroxide was filtered and stored in tanks at the north 

end of the facility and some was reacted with water and chlorine to 

produce sodium hypochlorite. Hydrogen was burned for energy 
recovery or with a stream of chlorine and water to produce 

hydrochloric acid which was stored in tanks near building 221. 
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Hydrogen chloride was desiccated with sulfuric acid to produce 

anhydrous hydrochloric acid. All product was ~hipped off-site by 
rail or truck. 

Solid and Hazardous Waste Generation 

Brine purification mud ("brine sludge") was ~he principal 
solidwaste generated at this site during production, and mercury 

is the basis for listing the sludge as Hazardous Waste No. K071. 
In 1971, brine ~ludge was pumped from building 233 to an on-site 
lined settling lagoon and LCP continued this practice. Sludge was 

pumped to the lagoon via aboveground line and through a hose inside 
pipe underneath the railroad right of way as depicted in Drawing 3. 

on one occasion, a small amount of sludge was pumped from the brine 

sludge lagoon to a lined experimental chemical fixation lagoon for 

treatment and monitoring. LCP investigated sludge treatment to 

render the K071 waste non-hazardous and retorted the sludge in a 
roasting unit on a pilot scale basis for several years. All waste 
management units are described in Report Sections IV and v. 

Wastewater treatment sludge was also generated during chlorine 

production and is a RCRA listed hazardous waste (No. K106) on the 

basis of mercury content. This waste was placed in the on-site 

lagoon during LCP's ownership of the facility. 

Small quantities of solvent such as carbon tetrachloride were 

probably used for general cleaning and degreasing, and small 

quantities of methyl ethyl ketone were used in the fiberglass shop. 

LCP is registered as a RCRA hazardous waste generator (No. 

NJD079303020) and currently generates demolition debris from the 

plant closure some of which is contaminated by mercury. Filter 

cake from the wastewater treatment system is also generated and is 

disposed of off-site as mercury contaminated waste. Both wastes 

are listed as 0009 and are generated on an irregular basis, with an 

6 
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estimated volume of 60 tonsjyear. Waste oil from diesel locomotive 

servicing could also potentially be generated. 

Wastewater Handling 

Storm water runoff collects in drainage swales (shown in 

Drawing 2) surrounding the former process area and is routed to a 
concrete sump south of building 2 31. Runoff is piped ·to holding 

tanks outside building 233 and is pH adjusted, filtered, polished 

with activated carbon and stored. pending discharge once or twice a 
year in accord with LCP's NJPDES permit. The collected stormwater 

is occasionally used to wash down structures and equipment in the 

former process area. The wastewater treatment system at building 

233 has been operational since the early 1980's. 

Prior to LCP's ownership of the site, process wastewater was 

conveyed to a pond (the GAFRAC unit) along Avenue D east of the 

main switch yard, was pH neutralized, and was filtered through 

carbon in the northwest corner of the facility and discharged to 

South Branch Creek. In the mid 1970's the GAFRAC pond ·was 

reportedly excavated, filled with soil, and covered with asphalt. 

The pond will not be investigated as· part of the RFI. It is not 

known when the GAFRAC pond and wastewater treatment system were 

constructed. 

When the cells were operational, wastewater generated by cell 

washdown and cell maintenance drained to a floor trench which 

emptied to a concrete floor sump in buildings 230 and 240 where it 

was pumped through overhead. piping to the GAFRAC pond. During 

LCP's operation of the plant, this wastewater was pumped form the 

cell room sumps ·to a holding tank, and to the wastewater treatment 

system . 

7 . 
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Underground Tanks and Piping 

There are no known underground tanks at the facility except 
for septic systems (Drawing 3). 

Known underground piping includes fresh and river water (now 
inactive) mains and service lines, a 36 inch storm sewer that was 
plugged around 1974 (see discussion in Surface Water section), 

cooling tower water feed and return lines, septic leach fields, a 

section of pipe through which a flexible hose was run to pump brine 

sludge from building 233 to the brine sludge lagoon (about 30 

lineal feet) and a nitrogen line. The approximate location of 
known piping is depicted on drawing 3. 

Concrete trenches in building 230 and 240 cell rooms collected 
washdown water and any release of mercury which might have occurred 
during cell. maintenance and rebuilding activities. The trenches 
drained to a concrete sump in the northwest corner of each cell 

room and the sump contents was pumped to the effluent treatment 

system. The concrete floors in the cell rooms were re~paved with 

epoxy and concrete at least once in the 1970's to cover spalled 

areas and improve drainage to the trenches and sump. 

Location of Production. Injection, and Monitoring Wells 

six monitoring wells were installed in 1981 around the brine 

sludge lagoon and MW1, MW2, MW3, MW4, MWS are monitored semi

annually to determine the impact of the lagoon on alluvium 

groundwater. Four additional monitoring wells, MW-6, MW-7, MW-8 
and MW-9 were installed in 1990 to comply with an NJDEP request. 
Boring logs and well construction details are in Appendix A. 

Shallow groundwater in the area is not used as a potable water 

source due to salt water intrusion. There are two public water 

supply well fields within a four mile radius of the facility 
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·reportedly screened in the Brunswick Formation. The Elizabethtown 

Water Company field is about 3.5 miles northwest of LCP and the 
City of Rahway field is about 3.5 miles west of LCP. The 

facility's water supply source is Elizabethtown Water Company 
mains . 

. · Hydrogeology 

Site hydrogeology is described in the February 1982 Geraghty 

·& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. The 

site ·is located on a thin layer of glacial and alluvial deposits 

which overlie the Brunswick Formation of Triassic age. The upper 

· 5 to i5 feet of unconsolidated deposits consist of artificial fill 
comprised of silt, sand, gravel, cinders, crushed stone and brick, 
underlain by up to five feet of organic clay and silt. Beneath the 

organic clay·and silt is 4 to 18 feet of poorly sorted gravelly 

sand and 14 to 29 feet of silty clay with a layer of pebbles and 
cobbles at the base. The_depth to bedrock is 40 to 50 feet below 
grade based on data collected during drilling at monitoring well 

locations and building foundation borings. The water table is 5 to 
10 feet below grade and the groundwater is brackish due to tidal 
influence from surrounding surface water bodies. 

Groundwater beneath the ·site evidently discharges to south 

Branch Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface waters. Downstream surface 

water in Arthur Kill is not used as a potable source. 

Permit Issuance and Enforcement Action History 

The following is a summary of permitting and enforcement 

actions based on information from LCP, NJDEP_and USEPA Region II 
files: 
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The plant at this site was operated in accord with certain 

housekeeping and operational requirements established by USEPA 

NESHAP in the mid 1970's to ensure mercury releases to air during 

operation w~re below 1300 gjd. 

LCP was fined by NJDEP 'for supernatant overflows from the 
brine sludge lagoon in 1972 and 1974. The overflow location(s), 

quantity released, and response measures employed are unknown. 

A sodium chloride blockage in LCP's east saturator caused the 

release of 10,000 to 20,060 gallons of brine to South Branch Creek 

in August 1979 resulting in enforcement action. A brine sample was 

analyzed at the time of the spill and was found to contain 8.6 ppm 

mercury. 

Kuehne Chemical was issued a NPDES permit in August 1980 for 

cooling water discharge to Arthur KilL NJDEP cited and fined 

Kuehne Chemical in 1981 for an NPDES violation of pH and free 

chlorine, apparently relating to discharge of unknown quantities of 

acid and caustic. 

In September 1981, NJDEP issued an Administrative Consent 

Order to LCP requiring the closure of its brine sludge lagoon and 

implementation of air, soil and groundwater monitoring. Initial 

data collected during the investigation was summarized in a 

February 1982 Geraghty & Miller, Inc. report Waste Lagoon Ground

water Monitoring. The brine sludge lagoon was closed in 1984 and 

1985. 

In 1980, LCP filed a RCRA Part A permit application for 

hazardous waste storage in tanks and a surface impoundment. 

Hazardous waste was never stored in tanks, however, · and LCP' s 

filing was reportedly incorrect. 

10 
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In Ma~ch 1980, NJDEP granted LCP a permit to construct and 

temporary certificate to bperate a brine sludge roaster and dryer. 

In November 1981, NJDEP issued CLP a Motion of Violation for a 

ruptured muffler plate and operation of unpermitted pr~pane burners 
I 

for the sludge roaster system. In 1982 USEPA requested that the 

brine sludge lagoon be closed and the plant shut down as a safety 

precaution during lagoon closure. 

A site inspection and hazardous ranking system determination 

was conducted by USEPA in 1984. LCP was cited in 1988 by NJDEP for 

groundwater exceedances at the brine sludge lagoon and failure to 

report groundwater monitoring data. The groundwater exceedances 

were reportedly associated with salt water intrusion at 

downgradient monitoring wells and were not indicative of a release. 

The failure to report was apparently the result of an oversight by 

LCP. 

In 1990, NJDEP found gaps in LCP' s groundwater monitoring data 

submittals during a compliance evaluation inspection and LCP 

addressed these .in a response. 

LCP currently holds a surface water discharge permit 

(NJ0003778) for discharge of treated wastewater and also a RCRA 

permit (HSWA portion only). 

Copies of permits and enforcement related correspondence are 

in Appendix B • 

11 
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III. NATURE AND EXTENT OF CONTAMINATION 
) 

History of Spills and Releases 

The following releases and spills at the facility were 
documented by NJDEP: 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJDEP on October 3 o, 19 7 2 and 

February 7, 1974. The overflow locations, quantities, and nature 

of LCP's.response are unknown. In June 1975/ a brine recycle pump 

failed and a breach in the brine sludge lagoon occurred. An 

undetermined quantity of brine entered South Branch Creek for an 

estimated nine hour period. The location of the release was likely 
near the southeast corner of the lagoon but the exact location is 
unknown. It is not known what, if any, remedial measures were 
performed other than mechanical repair of the pump. 

A release of 10,000 to 20,000 gallons of brine to South Branch 

creek occurred August 20, 1979 due to sodium chloride blockage in 

the saturator. A brine sample was collected and analyzed at the 

time of the release and was found to contain 8.3 ppm mercury. The 

breach was remediated. It is unknown what, if any, other remedial 
measures were implemented. 

Releases from piping near the 500,000 (500 K) gallon tank were 

observed on September 17,, 1980, June 21, 1981, October 22, 1981 and 

August 13, 1982. Releases occurred along the side of the tank and 

along and east of the railroad tracks. The volume and nature of 

released liquid is unknown. It is unknown what, if any, remedial 

measures were implemented • 

12 
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A brine sludge slurry spill was observed on pavement below 

salt silo #4 on October 9, 1980, according to an NJDEP inspection 

report. . This slurry flowed into the adjacent drainage swale 

according to LCP. 

Kuehne Chemical was cited in 1981 for discharging acids and 

caustics to Arthur Kill. The quantity of material discharged is 
unknown. It is unknown what remedial ·measures, if any, were 

implemented. 

Sludge or brine was observed in the bullet tank farm 

containment area on September 17,1980, october 9, 1980. May 19, 

1981, June 22, 1981, September 29, 1981 and August 13,1982. The 

nature and source of this sludge are unknown. According to LCP, 

the sludge (or sediment) was flushed out with water to the adjacent 

drainage swale which led to a collection sump as described in the 

surface Runoff section of this report . 

Union Carbide reported a release of 60, ooo cubic feet of 

hydrogen gas in September 1988 and a series of waste oil releases 

which were remediated by excavation of contaminated soil in May 

1988. A small amount of mercury contaminated soil was found and 

removed from the vicinity of a hydrogen tank in 1988 on land leased 

by Union Carbide. The quantity of soil excavated and the spill 

location are unknown. 

In the early 1980's, NJDEP found a hole in a muffler plate on 

the sludge roaster which allowed mercury vapor to discharge. The 

volume of mercury released is unknown and the roaster was shut down 

as requested by NJDEP. 

,, 
copies of inspection and spill reports are in A~ i 
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.• Past Investigations 

• 

• 

On July 31, 1981, NJDEP issued an Administrative Consent Order 

to LCP requiring implementation of air, soil and groundwater 

monitoring for the brine sludge lagoon. Data collected during the 
investigation was summarized in a February 1982 Geraghty & Miller, 

Inc. report Waste Lagoon Ground-water Monitoring. 

Groundwater-monitoring data associated with the brine sludge 
lagoon has been generated and reported to NJDEP since the unit was 

closed in 1984. Monitoring well.construction data is contained in 
the February 1982 Geraghty & Miller, Inc. report, Waste Lagoon 
Ground-water Monitoring. There has been no indication of an on
going release to groundwater from ·this unit although barium was 

~etected at concentrations exceeding the--~ E~ NJDEP Action Level. 
. . ·--)-

Manganese, iron, sulfate, and total dissolved solids were detected 

in upgradient ~nd downgradient monitoring wells at concentrations 
exceeding the permit levels, .but high ambient levels would not be 
unusual in local groundwater due to the geochemistry of the 

Brunswick Formation ( sulfat'e mineralization) and the brackish 

nature of local groundwater due to tidal influence. Mercury was 

detected at concentrations exceed,ing the drinking water standard on 

one occasion in 1982 but the data quality is suspect. 

According to the 1982 Waste Lagoon Ground-water Mgnitoring 

Report, mercury-concentrations up to 1,580 parts per million (ppm) 

were found in surface soil samples collected near the sludge 
roaster and near Building 2 31. soil samples collected during 
monitoring well drilling were analyzed for mercury and were found 

' ,. 

to contain concentrations at ground surface up to 772 ppm, dropping 

to less than 10 ppm below 10-17 feet below grade. One sample of 
bottom sediment, from south Bend Creek contained 46.62 ppm mercury. 

A site inspection. and hazard ranking system scoring was 

conducted in 1984 by NUS Corporation for USEPA. NUS reported the 
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potential for soil and groundwater contamination impact to Arthur 

Kill flora and fauna. No potential impacts to potable water 

supplies were identified. 

Unidentified organic vapors were reportedly detected by NJDEP 

in the headspace of several of the monitoring wells during site 

inspections conducted in 1987 and 1989. 

Analytical data from soil samples collected in 1988 around 

building 231 as part of a site evaluation for expansion of the 

building indicated the presence of mercury and volatile organic 

constituents in soil and all of this data was submitted to NJDEP. 

This area will be investigated further during the RFI, as described 

in Section V. 

Areas of Potential Contamination 

Mercury is the most likely potential soil contaminant at this 

site. Solvents used for general parts cleaning (such as carbon 

tetrachloride, acetone, and methyl ethyl ketone) and their 

decomposition products could also be present if solvent was ever 

spilled or released. Section v identifies and describes potential 

source areas. 

Potential Migration Pathways 

Site hydrogeology was described in the February 1982 Geraghty 

& Miller, Inc. report, Waste Lagoon Ground-water Monitoring. 

Groundwater beneath the site likely discharges to South Branch 

Creek and/or Arthur Kill and there are no water supply wells 

between the facility and these surface water features. The 

prevailing wind direction is from the west and northwest. 

Potential migration pathways include surface water runoff, 

groundwater migration, air releases from contaminated soil and 
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•• wind-blown soil. There is no data indicating contaminants are 

migrating from the site at this time . 

• 
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IV. HAZARDOUS WASTE GENERATION. TREATMENT. 
STORAGE AND DISPOSAL AREAS 

Areas known to. have been used for treatment, storage, and 
· disposal of hazardous waste~ and areas where hazardous waste was 

reportedly generated, are described below. 

Brine Sludge Lagoon 

Up to · 20 tons/day of brine sludge were generated and 
discharged along with wastewater treatment sludge to an earthen 
lagoon east of building 231 (Drawing 1). The lagoon was 
constructed around 1970 by GAF Corp. and the interior was 
reportedly sprayed with hqt tar as a lining. Sludge was piped to 

the lagoon until chlorine production was discontinued in the mid 

1980's. During the operating life of the lagoon supernatant was 

collected at a sump in the southeast corner of the lagoon and was 

piped to the wastewater treatment system. There is no information 
indicating that any wastes other than brine filtration sludge and 

wastewater treatment sludge were deposited in the lagoon. 

Brine sludge in the lagoon· is likely comprised of calcium 

carbonate, cellulose fiber, water, magnesium and ferric hydroxides, 

and mercuric sulfide. 

At the time the lagoon was closed in 1983-84, it contained an 
estimated 30,900 cubic yards of sludge and occupied about 3,000 
square feet. The lagoon was capped with two feet of compacted clay 

overlain by six inches of drainage media and six inches of soil 

capable of. supporting vegetative cover in aqcord with the RCRA 
closure regulations (40 CFR 265.110) and the Closure and Post 

Closure Plan for Brine Sludge Lagoon approved by .the NJDEP Division 

17 
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of Waste Management in 1983. The fate of brine sludges generated 
by GAF Corp. prior to this lagoon is unknown however. 

Groundwater monitoring around the closed lagoon continues and 
monitoring data are submitted to NJDEP after each sampling event. 

The database does not indicate that the brine sludge lagoon is 
releasing mercury to groundwater. The lagoon cover is inspected 
and maintained in accord with NJDEP. post-closure .requirements. The 

closed unit is not subject .to the investigation and corrective 
action requirements of LCP's HSWA permit. 

Building 233 

Building 233 was used for brine filtration until the early 
1980's when it was converted for wastewater treatment. Wastewater 

treatment sludge is currently generated here and is managed as 
hazardous waste. An October 1980 NJDEP inspection documented brine 
caked on the floor near the filters. The brine was washed to the 

runoff collection sump and treated. There is no evidence of 
releases from this building and it will not be investigated in the 

RFI. 

Brine Sludge Roaster 

Around 1980 a brine sludge roasting kiln and a packed scrubber 

were constructed on a concrete pad south of the brine sludge lagoon 
'-

to recover mercury. Mercury-bearing Brine sludge waste from LCP' s 

process was roasted to remove mercury and treated sludge was placed 

in the brine sludge lagoon. The unit was operated on a trial basis 
under a temporary NJDEP permit to construct and operate an air 

emission source. A permit for full scale operation was never 

obtained due to unresolved air emission issues and the unit was 

shut down. It was dismantled in 1985. 

18 
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The roaster was built on a one foot thick, 16 by 4 0 foot 

concrete pad surround ·by a cihder block curb with drain channels 

connecting to the effluent treatment plant. This location will not 

be investigated in the RFI since it is unlikely that hazardous 

constituents were released to soil or groundwater in this area. 

The RFI-VSI conducted December 22, 1987 included an inspection of 

this unit and no release was evident. It will not be investigated 

in the RFI. 

Chem-Fix Lagoon 

A lined lagon was used to study the effectiveness of treating 

LCP's brine sludge waste. This unit will be included in the RFI 

and is described in the following section. 

GAF Wastewater Treatment Area 

During GAF's ownership of the site in the 1950's to 1970's, 

process wastewater and wastewater from the cell room trench sumps 

was reportedly routed to· and stored in a pond east of the main 

switch yard prior to treatment. The pond was excavated and paved 

to support a transformer substation in the early 1970's. This area 

will not be investigated as part of the RFI . 

19 
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v . SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

The solid waste management units and areas of concern that 

will be investigated as part of the RFI are identified and 

described below. 

Chem-Fix Lagoon 

The Chem-fix lagoon was constructed as a pilot scale test in 

1976 to determine if mercury in the brine sludge could be rendered 
1 immobile, thereby allowing the treated sludge to be managed as non

hazardous waste. The lagoon was triangular, approximately 70 feet 

per side, and was located north of the brine sludge lagoon (Drawing 

2). The lagoon was lined with two impermeable geosynthetic iiners 

and contained a granular media leachate collection base sloped to 
a sump to allow leachate to be collected and pumped to the adjacent 

• brine sludge lagoon. 

• 

In 1976, approximately 120,000 gallons of brine sludge were 

pumped to the Chem-Fix Lagoon and treated. The lagoon sump was 

monitored and sampled until 1980, and samples were analyzed for 

mercury: The lagoon was closed in 1983 and 1984 in accord with the 

Closure and Post-Closure Plan for Brine-Sludge Lagoon approved by 
NJDEP. In 1983 an estimated 460 cubic yards of brine sludge were 

removed from the Chem-fix Lagoon and placed in the brine sludge 

lagoon along with the synthetic liner and leachate collection 

material. 

Based on company records and information from employees there 

is no indication that the lagoon leaked or that brine sludge or 

leachate were released to soil or groundwater. Groundwater 

monitoring data from monitoring wells downgradient of the unit do 

not indicate that a release not indicate that a release to 

20 

\ ( 

I 

I 100621 



r 

• 

• 

eder associates consulting engineers, p.c. 

groundwater has occurred. Nonetheless I the us·EPA RFI protocol 

requires that soil samples be collected in the area of the former 

lagoon to determine if a release occurred. 

Salt Silo #4 

Salt silo #4 was one of four salt storage silos adjacent to 

Building 233 and is believed to have been constructed in the 1950's 

or 1960's. In 1980 and 1981, silo #4 was used to mix water with 

brine sludge and the resultant slurry was pumped to the sludge 

roaster. NJDEP reportedly observed brine sludge on the ground 

around the silo during an October 1980 inspection. The area· 

beneath and ·around the silo was ·reportedly paved in the early 

1970's and sludge released from this unit would have likely entered 

the adjacent drainage swale. The drainage swale empties to a 

concrete sump where wastewater is collected and pumped to the 

treatment system. The silos were, dismantled in the mid 1980's . 

Soil samples will be c9llected to determine if mercury is 

present in soil around the pad and, if the,pad is cracked, soil 

beneath the pad will also be sampled. 

Process Areas in Buildings 230 and 240 

The floors in the cell rooms were paved and contained concrete 

trenches leading to a sump for conveyance and collection of 

washwater and potential spills. Aboveground piping conveyed 

wastewater from the sumps to the treatment system. The concrete 

floor ~palled over time and was paved over on several occasions to 

improve flow to the trenches and reduce pooling of water. A former 

LCP employee told NJDEP in 1981 that LCP resurfaced significantly 

cracked floors in the cell rooms but LCP employees and plant 

records do not indicate that significant cracks in the cell room 

were·ever covered over. In 1976 OSHA inspected the buildings and 

reported cracks in the floor and walls but there. was no indication 
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of mercury contamination of soil. Soil beneath and around the two 

buildings will be investigated to determine if a release of mercury 

or ~ercury contaminated brine has occurred through joints or cracks 

in the floors of Buildings 230 and 240. 

500 K Tank 

A 500,000 gallon tank was constructed in the 1950's or 1960's 

south of Building 231 for brine storage prior to pumpage 'to the 

cells. Sodium hydroxide produced in Buildings· 230.and 240 was on 

occasion also stored in this tank. The tank (referred to as the 

500 K tank) was, in the 1970's and early 1980's, used to store 

wastewater prior to treatment. The tank was dismantled in the late 

1980's and the concrete·pad remains. 

Releases near this tank occurred in the 1970's and 1980's. 
' 

NJDEP observed brine sludge near the tank in September 1980 and 

liquid was observed leaking from a pipe near the tank in January 

1981. Brine sludge slurry was present on the ground on one 

occasion in 1980 along the sludge and return pipes leading to the 

brine sludge lagoon and leakage from one of these pipes was 

observed by NJDEP between the lagoon and the railroad tracks in 

1981. Sodium sulfide crystals were observed on the gravel surface 

in the pump pit area in 1980. The exact locations of these 

releases are unknown. A hydrochloric acid spill was observed 15 

ft. northwest of the tank by NJDEP during an October 22, 1981 

inspection. Releases will be investigated in these areas by soil 

sampling and, if warranted, groundwater sampling. 

Bullet Tanks 

The tanks referred to as. bullet tanks were constructed as 

pressurized storage vessels for chlorine in the 1950's or 1960's. 

They were later used for storing treated and untreated wastewater 

and for product storage. The aboveground tanks were equ~pped with 
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secondary containment prior to conversion to wastewater storage and 

there is no infonnation to suggest that a release ever occurred. 

In the 1980's, standing water occasionally approached the capacity 

of the containment area. ·The "continual problems with brine 

containment" in 1980 and 1981 mentioned in LCP' s HSWA permit 

evidently refers to the standing water problem, however, 

precipitation - not brine or wastewater - was likely in the 

containment area according to LCP personnel. 

"Brine residues" were reportedly observed in the containment 

area during NJDEP inspections between September 1980 and April 1982 

according to the LCP RFA. Sludge or sediment in the containment 

area was occasionally flushed out to the adjacent drainage swale. 

It is not likely that this material was brine sludge according to 

LCP personnel. 

Soil and, if warranted, groundwater will be investigated, 

however, to determine if a release occurred from these tanks . 

Area South of Building 231 

A Purasiv® hydrogen purification unit was located immediately 

south of building 231 during production at the facility, and 

releases of mercury could have occurred in this area. Soil 

sampling and analysis was conducted in 1988 (see Appendix C}. 

Mercury and volatile organic contamination of soil was found in 

samples collected on the north, sout~, and west side of the 

building, and all analytical data were provided to the NJOEP in a 

November 8, 1988 letter report. A former LCP employee told NJDEP 

in 1981 that brine sludge was placed on the ground between Building 

231 and the railroad tracks. 

Soil . and, if necessary, groundwater in the vicinity of 

building 231 will be investigated as part of the RFI. 
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Drum Storage Area 

A drum storage area was located in the southwest perimeter of 

the facility (Drawing 2) . Motor oil, gear oil, waste oil and 

possibly Freon (used in chlorine liquifiers) were stored in drum 

quantities (55 gallons or less) on a 300 square foot concrete pad 

with secondary containment. The concrete base is one foot.thick 
with a six inch secondary cqntainment curb. Waste solvents could 

have been stored here but LCP employees do not recall this. 

In December 1987 NJDEP reportedly found oily residue on the· 

gravel outside the pad and in April 1989 NJDEP found stained soils 

and organic vapors near the pad. There are visible cracks in the 

containment wall and petroleum residue is evident on the ground in 

one small area outside the pad. The. nature and extent of 

contamination around and beneath the pad will be investigated by 
soil sampling and, if· necessary, soil vapor and groundwater 
sampling . 

Lined Trenches 

Swales consisting of open concrete trenches surround most of 

the production area and collect surface·water runoff and conveys it 

to a sump where water is pumped to the wastewater treatment system 

holding tank. These surface water collection swales, shown in 

Drawing 2, were constructed in the 1970's (exact date unknown) and 

·will be investigated to determine if they contain mercury

contaminated sediment. Soil beneath and around the swales may also 

be investigated if there is evidence of past overflow or seepage 
through expansion joints, in which case mercury could be present in 

the subsurface. 
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Transformers 

Stained soil has been reported at the former location of 

transformers and redtifiers west of buildings 230 and 240 and at 

the northeast corner of· Building 231. Soil will be investigated 

for releases of petroleum hydrocarbons and polychlorinated 
biphenyls. 

Process Sewers 

Concrete trenches .and a sump in buildings 230 and 240 were 

used to collect brine and residual mercury when the cell room was 

washed down. Wastewater from the sumps was pumped to the 

wastewater treatment system. Mercury was collected in a second 

closed sump and was recovered for reuse. Soil in the vicinity of 

the wastewater piping will be investigated to determine if a 

release of mercury occurred during production .• 

south Branch Creek 

Supernatant overflows from the brine sludge lagoon to South 

Branch Creek were observed by NJ'DEP on October 30, 1972 and 

February 7, 1974, and reported to USEPA in June 1975. The exact 

locations and quantities of these releases is not known. 

The proximity of the site and, in particular, the brine sludge 

disposal area, to South Branch Creek suggests that the Creek could 

have also received contaminated surface water runoff or groundwater 

discharge from a spill or release during the operating history of 

the production activities at this site. Mercury is the only waste 

constituent which would be expected to be present since the use of 

sol vents was reportedly restricted to small quanti ties during LCP 1 s 

ownership. Volatilization and hydrolysis would be expected to 

siqnif icantly reduce any concentrations in soil if there was a 

small quantity release during production activities . 
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VI. IMPLEMENTATION OF INTERIM MEASURES 

Post-closure monitoring of the brine sludge lagoon continues 

in accord with the approved post-closure plan (see Section IV, 

Brine Sludge Lagoon). LCP also continues to recover and treat 

production area surface runoff (see section V, Lined Trenches) . 
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LCP CHEMICALS - NEW JERSEY 
FOOT OE SO~TH WOOD AVENCE 

LISDEN CITY, UNION C0UNTY, NEW JERSEY 
EPA IOU NJD079303020 

-~ 

J.CP owns a twenty-six ( 26) acre chemical manufacturing facility in Linden 
•'hich is currently used exclusively for the storage and transfer of 
methylene chloride and caustic soda. GAF Corporation aquired the property 
in 1950 from the u.s. Government, filled an area of C\.)astal • .. :etlands on 
site, and developed it for production of liquid chlorine by the mercury 
c~ll process. LCP purchased the facility in 1972 from GAF and with a fe\~ 
minor modifications of the process continued chlorine manufacturing. until 
s~ptember 1985. Other property within 1.5 miles is zoned for heavy 
industry (B.P. Oil, E.I. DuPont. GAF, Northville Industries) and 
transportation (New Jer~ey Turnpike). Also, Union Carbide operates the 
Linde Hydrogen Plant (LHP) as a. tenant organization at the LCP Linden 
facility. Site security is adequately maintained by a perimeter chain link 
fence, a twenty-four (24) hour/day guard staff, and closed circuit TV 
c.'lrneras. finisl1ed products are transported in bulk quantities via tank 
truck or rail car, and stored on site in three (3) aboveground tanks with a 
tulal t:cmbined volume of 1. 02 million galle: ts . 

The Citr of Linden is a densely populate C. ~ cba11 area, such that, ~o~ithin 
three miles of the LCP f2cility a.n est•.r.Jated 62,500 peuple were in 
re::;idence as of Det.:ember 1984. Linden is supplied with potable water by 
sur fact' resevuirs located in Clinton, NJ appro:<imately thirty miles to the 
~o~est. The Arthur Kill. located almost 1100' off-site to the east is used 
fur recreational boating and ~n endangered spedes. the Peregrine Falcon. 
is knO\>n to hunt in the salt marshes nearby. 

Lcr•s Treulley Point PlauL is situated dire<.:tly upon a betrogeneous fill 
material composed of sand. gravel, brick. and slag up to 10 or 15 feet 
thick. .Bedrock occurs at 30 to 40 feet belo\i grade and consists of a red 
sandy shale overlain by. 10 to 15 feet of glacial deposits and.20 feet of 
organic silt, ·clay and peat. This portion of the New Brunswick Formation 
is not used as a P''table aquifer within several miles of. the facility due 
to the salt intrusion from the nearby coastal waters. LCP was provided all 
of its' potable and industrial water requirements (430,000 gallons/day when 
at full produc.:tion in 197')) frc.•m the ElizabethtO\.n Water Company. LCP does 
m<.•intain five (5), N.IPDES Diat.:harge to Ground Water (DGW) permitted. 
mot'i taring \.'ells \o'hich are scree:-ed in sand lenses of the glat:ial till aud 
orgcnic sediments. Within· these wells the depth. to ~o~ater and salt 
concentrations vary according "ta.._ the el:il and flow of the tides. 

The "mercury cell process" yiel~s chlorine gas throu~t the electrolysis of 
a sndiwr, chloride (bl"ine) solution in the presence of ruetalic werc\1ry. An 
iimlilgum of mercury and· sodiwn is removed from the cell and used to 
hydro1 i::e ·•at.er f•Jnning sudiwn hydroxide and hygrogen gas (,.:hi ch Rre a lsu 
cou:edc:ally va lnab le). ~IP. tali c mer<:ury was re~:overed and rec:.T lerl in a 
hr'i,lt: pnrifi;·atjcm Pl'Ot"t::ss. hut incompletely yit'ldiug a sludge rf'sidue. 
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LCP ~o.·ast:s iricluded: mercury ~ontaminated sludges. mercury vapors. spent 
lubricating oils, transformer oils, de greasing solvents. process 
;.·a£te;.·a~. spill \\'!iSh d::n.-n. and storm\•ater runuff. LCP's tenant LHP 
purportedly rices not generate any hazardous wastes. Mercurv sludges ~e 
landfilled on-site in the Brine Sludge Lagoon for at 
years,·until ~en LCP. began storing this waste in 
prior toShippment o -site. . ercury vapor emissions were discharged to 
the atmosphere from process equipment and an on-site sludge roaster under 
permits from the NJDEP DEQ Air Pollution Control Program. Spent 
lubracating oils. transformer oils, and degreasing solvents were stored in 
55 gallon dn.UlJS before shippment off-site for . recovery. I'tocess 
wast~water, stonnwater t'UT10ff and process equipment, 
the Farking ot. an transfer areas was treated then discharged t.o the 
South Branch Creek. a tributary of the Arthur Kill (classified "Saline 
Estuarine \>aters. SE-2" by the Division of Water Resources). 

Plant ~aste~ater &nd sludges were collected in a 500,000 gallon agitated 
tank. The dilute slurry \lias pumped to a 140.000 gallon settling silo No. 
4. T1.1e supernatant ~o•as directed to the efflut!nt treatment system a~d the 
settled solids to the 4.500 gallon surge tank at the sludge roaster site. 
The brine sludge composition was reported by LCP on June 9. 1975 to be: 15 
to 20 percent sodium .:hloride, 40 to 50 percent barium sulfate. 20 to 30 
percent calcium carbonate and/or sulfate, 2 percent metal hydroxides. 2 
percent dirt. and 100 t6 500 ppm mercury. Settling silo •No. 4, and the 
surge tank are no longer maintained at the Linden facility. The collection 
tan~: is in service only for emergency purposes as a holding tank for 
e:~cessive volumes of storm\o'ater. 

Effluent treatment consists of pH neutrali<:ation, contact \.With activated 
carbon. and fill ra t.ion. l'riur to construction of the cooling towers (in 
1980) NJPDES Discharge to Surface Water (DSW) pennits limitations for 
temperature \>'ere exceeded regularly. Other infractions included 
cccasionally alkaline pH and one major incident on August 20, 1979 when ten 
to twenty thousand gallonsof mercury tainted brine was discharged to the 
South Branch Creek. An analysis of sediment samples from the creek (below 
LCr's discharge outfall), as reported by Geragthy and Hiller Inc. February 
1')82, indicates that mercur)· is present at 46 ppm. LCP began recycling its 
process \Oast.ewater in 11)82 and amended the DSW permit.to reflect this 
change. Currently only stonnwater runoff and spill wash down after 

~~~~ .... .-----~--~----------------~~---------------treatment, sre discharged. 

AREAS OF CONCERN: 
Enforcement personnP.l \o'ith the Division of Hazardous Waste Management 
reported evidence of nwuerous small releases observed during inspections in 
1?80, 81, 82. and 83. 

9/17/80 Bd ne sludge was observed on the gravel near the _,sao .• 000 
gallon "collection tank." 

10/'J/80 Brine sludge •as observed on tht:' gravel in thP. \'icinit.y nf 
"Set.tling Silo 04." 
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1/21/81 During the inspection a liquid \o'as observed spewing from a 
cracked PVC pipe near the 500,000 gallon collection tank and 
the pump pit. 

3/19/81 An acid spill (9' x 4') was noted on the soil near Building 
~220 and Avenue C. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1' x 15' spill area located on Avenue B 
between the pump pit and the Brine sludge Lagoon. Also, ·a 
10' x 4' hydrochloric ac.id spill area was noted approximately 
15' northwest of the 500,000 gallon collection tank. 

. . 
11/19/81 The brine sludge slurry spill area noted on the previous 

inspection has expanded to cover a 125' x 30' area along the 
railraod tracks. 

4/13/82 Sodium sulfide crystals were evident on the gravel surface in 
the pump .Pit area. Also noted was a salt spill at the 
railroad siding area. 

8/5/82 Yellow crystals (probably sodium sulfide) was observed to 
cover a 10' x 15' area of broken asphalt near-building #240. 

2/28/83 Approximately two cubic yards of rubber liner from the 
caustic tank were deposited within the brine sludge lagoon in 
violation of the DEQ ACO. 

Late in l'J82, LCP paved the railroad siding and adjacent areas, the area 
under the salt silos, and sections of Avenue C. 

In addition to the areas noted by DEP personnel a former employee of LCP 
has alleged several other sites of possible contamination. 

1. The soil surface between the compressor building 4~231 and the 
railroad tracks received . mercury contaminated sludge which was 
excavated from the Brine Sludge Lagoon. 

2. Prior to OSHA requiring the repair of the cracked and broken 
concrete floor within the mercury cell Buildings #230 and t~240, 
numerous spills \•ere transmitted to the underlying soils. 

3. The willful destr~ction of unfavorable laboratory analytical 
results from effluent sampling of the outfall to South Branch 
Creek·may have obscured LCP's impact to the sediments and surface 
waters downstream o( the facility. _ .. 

The former owner (GAF Corporation) operated a Waste.Water Treatment Plant 
(\ot'WTP) at this facility, principally for pH neutralization. through the 
1?50's, 60's, and early 70's. . Purportedly the site oC this treatment 
system was paved over and is currently used to maintain an extensive 

/ 
I 

elel:trical powt!r transformer substation. ,r--- . ____ .. ·- ---~ . .r ~ 
!6Z ~I() 
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l'\ lT .A.\AL YS 1 ~: 
Th•.'r~ are !0ur (1.) S0lid W'lste !'13n3g~t'1etlt L'nils ~SI•i'1l"s) at the LCP 
! a•_·i 11 t' in Lind":'n. Tlte "Brine" Sludge Lago0n" .:is the only PCP_l. regulated 
un: t. The "Ul~!!!-Fi:-:" Lag•.:-C.n. the "Sludge ~~O'iS ter". 2!1ri t!l~ "Contain'"!r 
5t<Jr.lg~ Area" (CSA) comp:ize th'!' remaining three units. A RCR~ rart A 

::-errnlt a!'rlicat ion \.·as submitted b~· LCP • . .m August 13. 1980. Siuce the only 
TSD activity on-site (the Brine Sludge Lagoon) was certifi'!'d closed in 
S•!ptemb~r 1985 the pat·t B arplicalit.m 1•as c•.msidereri unnecessary in lieu of 
a r~·st closure rennit. 

1. Th~ Brine 5l•Jdge Lrig•,on Fas an urtlined surf2ce iwromv..l.menl ill •·;hich 
n~ep_·ur" contan:inale~l sludges Pere dispt>~ed of for t1,•enty (20) ye"lr~ or 
more. ·The lagoon \o':ilS roughly a trarezium. BJ.'proximatel:-: 275' x 200' x 
220' :-: 80 1. and the a-::cU!!!ulat~d \o.'aste \'Olum-e e~lin!ated at 30.~00 cubi•: 
yards. Analysis of the sl'..!dge in the lagoon ...,·;.;s perf•.:onn~d tJ~: Lhe 
Princetr.:o!l !':'Sting Labt'ratories June 15. 1981 \\hid1 indicated that 
merrury was present at 340 ppm. 

II! r_1rder to pre~ 1 ude '''('rker e:-:posure to mercury vart'r~ em ina t ing f r('lll 
the disturbed surface of the Brine sludge ami Chem-fix la.go~ms during 
dr_·.snre t'perat.ions. the t'SEPA and NJDEP ·required lCI' to !:mspend 
manufacturing anrJ restrict a-: cess t•) the site from 1982 until 1984. 
Closure operations (concluded Seplem~er 1985) included a clay cap. 
soil c0ver. grading, and seeding . 

1 he ( 5) ~h3lloF N JPt~ES permit. ted \·'elh monitor leach<> t€ 1·~·l•!.a~es t•-' 
the phre·1ti-: surfa•..:e. Quaterly reports of anal~·~is fl·om these "'ells 
indica:e th:!t con-::entration!:' of the metals: lead. chromium. cadmium. 
!!Jen:ury. seleniu!n. sib·er, aud radium hav':! e:-:ce~dP.d rennir.ted 
para'!l-=ters on s~veral o-:casi·:ms beth·e~n 1982 and 1987. Elevated 
merr.:ury levels detected in the soils from the mouilor "'ell borings (up 
t•.' 500 Pf'!!l) and from the land surf ar:~e (up to 1 . 500 ppm) are, a-:c•.1rding 
to a Ger!ighty and· ~iller Inc. rep•_,rt d?..ted February 1'l82. "the result 
'-'f pres~nt or prior land use" and "repre!:ient 1-:.'"' ::;r..,lubility compolmds • ~ 

j 

of sulfides. phosphates. <)r carbonates." ,J' ·-.t 

\'·el~l_:. are I y' ;',. 

u 

2. 

ln a recent!): i s~ued NJPDI:S DGW perni t. ft,ur ( 4) additional - v 
mandated in order to • ful!y characterize the local w'!ter table and <JI 
adequately monitor lea~~hate from this unit. Huring the Det:em!Jer 221 
1987 RCR..a. walk through site inspection conrincted by persmmel of · the 
Bureau of Planning aud Assessment. the HNtt meter detected organic 
'.·arors eminating fr•.:-m the hearispi:!c~ of ~:-:isting monitor 1.-ells P-1 and 
P-2. The ~dPDES 30 year post closure m::.·nitt_,ri!lg prc,grarn ~houJd be 
e~:panded to include .an initial sc:~n fryr priority p<~llutants Hnd 
volatile organic t:ompounds. . furtl!er inve~tig:-ttion of thi~. uni l i!; 
unwarranted at this time. 

' 
Th~. Chem-Fi~: Lag•,on was a surfa•.:e impoundment. used briefl;· in 1 ')76 
for e~:periments in stabilizing the mercury constituents of the brim• 
sludge. This lagoon \o'8S roughly triangular I 60 to 80 feet on each 
side. with a tot~l surface area of appro~i~ately 3.000 &quare feet. 
The lagt'on dikes were constructe•! to a height of 8 teet "'ith an 
eartberr1 core and crushed stone ct,ver. Th•o (2) 0.20 mil t.hick 

visqu-:ne pb.stic liners "'ere installed in the lagot'n •d1id1 
,-- ----, "'<iS al::;r.) 
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equipped with perforated under . drain system for leachate collection. 
The lagoon contents. 460 cubic yards of treated b.rine sludge. was 
transfered to the Brine Sludge Lagoon in 1983. The Chem-fix lagoon 
was subsequentiy excavated. filled, -graded, and seeded. The proximity 
of the Chem-Fix Lagoon site to the Brine Sludge Lagoon site enables 
the NJPDES DG\ot' permitted wells to monitor any leachate releases to the 
ground water from either unit. A further investigation of the 
Chem-Fix Lagoon is not warranted at this time. 

3. The Sludge Roaster was designed and built in 1978 to vaporize mercury 
from steam dryed brine sludge, and thereby decontaminate the waste 
sufficiently to allow for final disposal at an off-site ·sanitary 

J 
i 

I 

landfill. The roaster system was situated on a 16' x 40' concrete J 
pad. one (1) foot thick, equipped with surface drainage cuannels 

·(connected to the Waste Water Treatment Plant) and a Cinder block 
curb. An Administrative Consent Order (ACO) issued September 1. 1981 
required LCP to submit an application for a Hazardous Waste Facility 
(HWF) permit to operate the roaster unit. Otl June 30. 1982 the Bureau 
of Hazardous Waste Engineering (BHWE) denied the permit and LCP 
subsequently abandoned the process. 

4. 

A November 5, l"J81 inspection by enforcement personnel of the 
Division of Envirorunental Quality, Air Pollution Contrql Program 
discovered a nlpluredmuffler plate on the sludge roaster that allowed 
excessive quantities of mercury vapors to be released to the 
atmosphere. Starting in 1985, ·this unit was dismantled and most of 
the components shipped to other LCP facilities around the country. No 
further investigation of the sludge roaster is warranted at this time. 

The Container Storage Area (CSA) is a 300 square foot concrete pad, 1 
foot thid. with a 4 to 8 inch . c.:urb. Approximately 40 (55 gallon) 
drums or 2,000 gallons of waste: lubracating oils, transformer oils, 
disgreasing solvents, and dewatered brine sludges could have been 
stored on this unit at any one time. These wastes were shipped 
off-site for proper disposal within 90 days. During the recent RCRA 
walk througll inspection (December 22, 1987) no containerized wastes 
~ere present at this unit, however the .surface of the pad ~as covered 
~ith an absorbant materi~l {speedy-dry) and some otly residues were 
nuted on the gravel in the surrounding area. A limited investigation 
in the vicinity of the container storage area should be performed to 
determine the exLenL of contamination which may have occurred. 

PER."'ITS: 
NJFDES Discharge to Surface · Water (DSW) permit 
permission to discharge stot'111Water nmoff and 
treatment, through one uutfall to South Branch 
This DSW permit was issu~d August 10, 1987 and is 
}q')l • 

~NJ0003778 grants LCP 
spill wash-down. after 

Creek (classified SE~3). 
effectiv~ until April 30, 

NJPDES Discharge to Ground ·Water (DGW) permit ~.INJ000.'3778 .· grauts LCF 
pcnn'i ssiou t.o continue post-c:losure ground water monitoring of. the wells 
sunoundi.ng the closed laguous and to implement the utndified Post-Closure 
rhn. "The potential discharge is leachate from the lagoon to the ground · 

. . ·Sj/310 



• 

• 

• 

) 

100651 

- .... 6 -

•·aters of the State. to the organic (marsh) deposits of recent 
age, the1 K:Hitan-!1agothv formation of the Cretaceous age, and 
Bruns\•ick formation of the Jurassic age." The DGW permit ...,as 
October 30. 1987 and is effective until November 29. 1992. 

Air Pollution Control permit (J044133 was issued on March 3, 1980 
LCP pertnission to operate the Sludge Roaster System. This permit 
on October 5, 1982 well after LCP suspended operation of the 
November 7, 1981. 

Other Air Permits inCluded: 

PERM1T # UNIT EXPIRATION 

067418 Boiler Stack 2/17/89 
020928 Pura-SIV stack 11/9/85 
037033 Mercury Cell Des'truct Tower 3/26/89 
040435 Mercury Cell Destruct Tower 3/26/88 
076056 Mercury Cell Destruct Tower 5/15/87 
036994 HCL Scrubber 6/11/88 

geologic 
the New 

issued 

granting 
expired 
roaster 

DUE 

036993 HCL Scrubber 11/20/88 
035067 HCL Scrubber 3/28/88 

REGl:1.ATORY ACTIONS: 
An A~ninistrative Consent.Order (ACO), was issued September 1, 1981 by the 
~JDEP Di\'ision of Em·ironment Quality. The ACO required LCP to apply for a 
permit to operate the Sludge Roaster as a hazardous waste treatment 
fadli tY. to submit bi-\t.·eekly progress reports of activities at the brine 
sludge lagoon. to submit applications for closure of the Chem-Fix Lagoon 
and the Brine Sludge Lagoon. and to fully evaluate all potential avenues of 
release to the ambient env'ironment (ie. air monitoring, groundwater 
monitoring, soil boring, and surface water monitoring). 

A Civil Administrative Penality of $17,500.00 was assessed against a former 
tenant at LCP, the Kuhne Chemical Company (KCC) in November 1981. ~CC was 
issued a NJPDES permit 4J0027707 on September 9, 1974 to discharge 
uncontaminated, non-contact cooling water to the South Branch Creek. 
Analysis of effluent sampling from KCC's outfall, conducted January 1981, 
r~vealed extremely elevated concentrations of caustics and free chlorine 
(up to 124,430 ppm) and a correspondingly excessive alkaline pH. Aside 
front the obvious violation of pennit parameters the D\oo'R alleged J\CC' s 
discharge of waste materials was deliberate. 

RECOMME~DATIONS: 
Of the four SWMU's at LCP Chemicals in Linden only one uttit. the CSA 
requires correcti\·e action 1mder the RCRA post closure permit yro.gram. A 
limited investigation to include soil sampling in the vicinity of the CSA 
is uet:essary to determine the natitre and extent of contamination \ihich may 
ha\·e r~sul ted from past spi 11 events. 

The pre\'iuusly ci tf•d ''.J.reas of Concern" \>'hich ren1ain accessible. :ilso 
rcquiT~ soil salnpliug to \·~rify that adequate remediation "'·as accomplished 
at the numerous, dot·umented sites of small spills and· past releas~,f J'f/J 
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INTRODUCTION 

Linden Chlorine Products, Inc. is developing a program for 
brine sludge disposal. The contamination of the sludge with 
mercury dicta~es that such disposal be accomplished. Although 
it is standard practice in the Ihloroalkali industry to impound 
brine sludges in earthen basins , we recognize that this is · 
environmentally unsound and unacceptable. It is the policy 
of LCP to accomplish this disposal as quickly as possible with 
the advise and consent of the Bureau of Solid-Waste Management. 

This report was prepared to provide the Bureau with details 
concerning LCP and our brine sludge problem. It includes the 
results of the investigation conducted since our first meeting 
on March 18, 1975. 

COMPANY HISTORY 

LCP was formed in 1972 for the sole purpose of st~rting up 
and operating the divested GAF Corporation Chlorine/Caustic 
manufacturing plant in ·Linden, New Jersey. The plant is 
located next to the GAF ~omplex and was operated by GAF for 
a total of ten years before shutdown in 1971. LCP has no 
other facilities and produces only three products: chlorine, 
sodium hydroxide, and hydrogen. 

The plant employs 175 people. 

PROCESS 

The plant utilizes mercury cell technology. Many technological 
innovations were introduced when LCP took over operation. A 
major change was the conversion from graphite to DSA anodes. 

A process flowsheet of the brine saturation area is included. 
It is a closed loop process with the addition of rock salt and 
the removal of impurities, i.e. sludge. The mercury contamination . -
occurs in the cells. The circulating brine dissolves and entrains 
a small amount of mercury of which a portion (100-500 ppm) is 
purged with the sludge. · 

~e sludge is pumped to the -brine -sludge pond where the so-lids 
settle out. The water is recycled to the sludge -receiver and 
brine filters 

CHEMISTRY. 
4 

' . 
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CHEMISTRY (continued) 

MgCl2 + 2NaOH ---j. Mg (OH) 2 .J, + 2NaCl 

Metals + NaOH . ) Fe, Cr, v, Hydroxides 

Sludge Composition: 

NaCl 
BaS04 
Caco3 
CaS04 

15 - 20, 
40 - 50' 
10 - 15\ 
10 - 15\ 

2\ Metal Hydroxides 
Dirt 
Hg 

2\ 
100 - 500 ppm 

Material Balance 

Theoretical: . 
Actual: 

Sludge Production: 

L65 T NaCl 
T Cl2 

2.0 T NaCl 
T Cl2 

2.0 T NaCl I .015 LB Inerts l 250 T.Cl2_ 
~ ~12 LB NaCl Day 

Estimated Sludge Inventory: 300,000 ft~ 

7.5 T Sludge 
Day (750 gall 

V. SLUDGE DISPOSAL 

During the operation of a chlorine cell using graphite anodes, 
the qraphi te is consumed. The graphite dissappears as C02 gas . -· 
and is eroded in fine particles. The small particles are 
picked up by the brine and eventually find their way into the -
brine sludge. · 

LCP has two sludges •. The ·first is .the contents. ·of ·the exiatinq:-~~;·•<-
pond which represents t.en years of operation ·and contains -~ ·- \·::::~·_: 
significant amounts of graphite. The -second is current ·and : ... _._ 
future sludges which contain no graphite. Due to ·the different··· 
mercury extraction characteristics of the sludge from the DSA 
process2 ~ LCP is proposing two sludge :disposal processes.-· Ea.ch_._· -, · 

. is discussed below. · · ·· · 
. :~·. ·:· 

, _ . • ·• ; "- ' Existinq Sludqe Pond J .·:~57;,- -f~f{;tC~~-~: :~-·;; ~:~.2~f: \i:: \~;f?,:,~i~t& 
. · .. · .. ·.· -~ · .·· ·On March:'.lS,-1975 I .met~with'·Mr.--:SAJ.tzni~:'.and . .Mr•·4lui, ::NJDEP,· .;~·~;_ 
:~--:~;-~: .. :;:·:-: . .::- ;:::eonceming.;LCP' s· brine ·slugge. pond~~:::i.fThe_rp~pose_::J)f_.;.the ~ee.~i~~4t 

• ·· . :~ ~ ;~·'. __ ..,·-.was . to .discuss the ~compli~~ _:sta~tis~~...:#:_Pt::Bfl:~-:{._t;u~--~-~r;~':"~ .. -~~~;;;:~-

... • ; •. disposal P_roc~ss~~ _agce?·f:~; ~~:"~~~r~;:~T~i<' -~ ~ ·.:: '(~~~ 
,, - ;_"''7/tl7:.ii/F':.". ' ._\ , · .. · .. · · >· 51~?~,:{ 
--·· · · ·- - ~-~:-_' ~~. :_·. :_ ;~ ,·:s-~·>·· '·· ·: 1 o o 7 o 7 :illl]~if,'~\::-~~~.~i?If/t"" 
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V. SLUDGE DISPOSAL (continued) 

Existing Sludge Pond 

We discussed the history of the plant, the process and the 
factors causing the sludge generation. We explored various 
disposal techniques currently available. At the conclusion 
of the meeting I was given a list of "waste processing 
facilities" and asked to contact the appropriate ven_.£ors. 
I was to report back on ·my findings. ·These ·are the· results 
of my investigations: 

March 19: 

March 24 to 
April 2: 

April 17 to 
May 19: 

May tg to 
Present: 

I contacted by telephone ~e following 
companies: 

1. Chem-Trol - Model City, New York 
2. Chemfix - Pittsburgh, Pennsylvania 
3. Frontier Chemical - Niagara Falls, New York 
4. Rollins Environmental - Bridgeport, New Jersey 
5. Browning Ferris Ind. - Pedricktown, New Jersey 

All five companies visited the plant and took 
samples. 

Received bids from Chem-Trol and Chemfix. 

Contacted ·other companies but as yet no response • 

Both Chem-Trol and Chemfix bid on the same basis which was disposal · 
of the entire contents of the sludge pond. 

Company 

Chem-Trol 

Chemfix 
. t 

Method 

Hauling to secured landfill 

Fixation of heavy metals 
and landfill 

Cost -
$1,038,400 

$ 110,000 

The Ch~Trol proposal requires no further statement as to . -~~ 
environmental impact. It is a recognized waste treatment ,;company.-·, · ··:: 
of the highest: -quality. It's secured landfill operation stands-~· ·: 
on it's record. However, fully one;.half- of .the eosts in· their: . _:_: 
proposal is accounted for by freight charges. This is a financiai ·. · 
burden which LCP cannot bear. Their proposal -is· unacceptable.~"" ... -··.:.:.. . . . . 

The Chemfix process offers a ·solution which could be -eeonomicaliy;:~;~<:-~~ 
absorbed by LCP ~ - · -However, ··the question _of -·leachate .:.remain·s !.. '-:-::.::~r-~:-\';·/:• 
Chemfix· has .··run a .. sample ·~f :-ou~. sludge":_·-.tlu::ouqh_·~~elr 1aboratotie's·;::~.' 
·The sample is naw .and will· continue· ·to-; be ·.-tested -for~mercuey ~.-:t:.:~;,s . .;r{'~~ 

.:. ·: ' 

. -':. 

_._::.:~: l·l-,:·t:~~=~" 
_:~t __ ·11r · ·~-:r~_- .-:-~:~~ --
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' SLUDGE DISPOSAL (continued) 

Existing Sludge P~nd 

LCP is prepared to accept the Chemfix proposal. However, both 
we and Chemfix feel it prudent to run a preliminary test to 
verify the_ laboratory findings. 

The test could be conducted this summer with a follow-up report 
on the leachate results •. Total pond treatment could then be 
accomplished with the consent and approval of NJDEP. 

Current Sludge Production 

As of April, 19 75 LCP had converted completely to Dimensionally, · :=-- ... ~ · 
Stable Anodes (DSA) from graphite anodes. (A OSA is-a titaniWl\ ,··-: ·.-.:~: 
metal anode which is thinly c~ated with platinum metal.·) A · ' _:·. 
recently published EPA report. and our own laboratory investigations 
show that in the absence of graphite, mercury can be· .successfully_'~~·-.·-:~
leached from brine sludges using sodium hypochlorite_. -.·.--:::- 7 :·" .-=-~~~->--.: ~-

LCP feels that such a treatment p~cess offers the ~or~;;i~:{~~:j~:~:§(~· 
to economically recover the brine sludge which we conside;::a·'.;1:~--::_:._;~.~:_·:· 
valuable resource. Although all of the details have~-no~J~~~!~~iZ-~ .. ~~~;~,: 
worked out, we are currently researching the proces~;~:.:~~~;:;t4€-~S~!:':: .. 

:::; .... c .• ·.··.~·~->~~ ~ -~: .. ;:::~:~:~>~-~~·-'.: .... 
We px:opose to develop and install such an extractio!f:'P~·~·-~t-i.:~S~4t.it:' 
to treat current and future sludges. This would be ".::a ~-c:::ontillaoiia·~.;<:----: 
process which would eliminate the accumulation of s~~§tt;;~-~~~-~-

~7~~t1t" 

-~--:-. :·--

. ·: ... · ..... :. 

. 1. · • Assessment of "Industrial HazardouS Waste· P 
, _:--' · ~~-:Olemical :..lndustiy~~-EPA·contract NO;;::--sa~oi~224 
.: ·: ~ · .. -- Vex:sar, I~c. ,·.:.oetober:.2i;--1974.<?':~-;;;:.._.-.:. ;~-~·~-::~=:;~·· 

. . . . :: .. ~ ~---~ ~-::·~-:~~- ··-~~--~·.::~-- ---~ •. ;~-~ ~ ~-~--- -. . . ~~~~~·::j' ·_ ~-~-:~-----~--~~~~ -~· - ·_._:~ ·-. -... ~- ~:~~-- . ;~~: -~~~:~~- ~-. 
-· ··-2. ·.·_."Mercury·"Recovery. f~ Contaiidnatea Waste.:Wa 

. __ -:-EPA' Project.~204~ .. HDU ,·J»z:~gtam .l.8B_0~7_, ~:..:-.~~ ;_ 
· Richard _Percy·~- :Georqli~Pacific··: co'rporati~~i;~~ 

c ·,····-~ _ --~· :,,,:~~~·I]J;;;~~:_ .•. ~ ..• ·-;.3~_~;~~~;1~;~~ 

~-;:_.._·-~~-:·;~:~ / -~ :.;:·_ 
...... 
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CLOSURE AND POST-CLOSURE PLAN 

FOR BRINE-SLUDGE LAGOON 

LCP CHEMICALS - N.J. ," INC. , LINDEN, N.J . 

.,.._ 

JULY 16, 198: 
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CLOSURE • POST-CL'OSURE FLAN 
FOR BR.iNE-SLUDGE LAGOON 

CHEMICALS INC. , LINDEN, N.J 

INTRODUCTION 

\C? Cliemicals - .N.J., Inc. intends to close a Brine Sluidge Lagoon 
RCRA Facility No. NJD 079303020) on its .property at Linden, N.J., in 
iccppd with this plan .which complies with 40 CFR 265.110 and minimizes 
(he DOSt closure escape of hazardous constituents to the environment. 

FACILITY DESCRIPTION 

"he LCP Brine Sludge Lagoon "the facility" received mercury contaminated 
aste generated in the electrolysis of sodium chloride to make chlorine. 

The facility is located near the northeast corner of the LCP plant site 
Lot 3; Block 587) adjacent to the tidal South Branch Creek. The lagoon 
as constructed prior to LCP Chemical's purchase of the site in 1972. 
e facility is triangular in .shape with a total surface area of approx-
mately 33,500 square feet. LCP has modified its process stream to elim-
nate this hazardous component and to reduce the volume of process waste to 
lermit the offsite removal of drummed waste. The generation of brine muds 
h u p i l ) was terminated in March 1982. LCP has completed the process of 
^Khing the plant's waste lines to the facility. The waste inventory as 
^^March 19 8 2 is 2 2,000 cubic yards. The contents of an experimental chem-
'ix lagoon will be excavated and placed into the Brine-Sludge lagoon prior 
0 closure (Chem fix Lagoon closure plan submitted October 30, 19 81.) 

(he facility is surrounded by earth dikes that are approximately 10 feet 
igher than the average plant ground elevation and approximately 15 feet 

' igher than the creek high tide level. The dikes show no evidence of leak-
Ige, erosion, or slumping. The dike tops are graded so that rainwater runs 
ito a trench on the inner dike margin and flows into the facility. A pump-
•\g station located at the eastern corner of the facility was used to return 
jater to-the plant after the solids settled out. 

(S 

JUSTIFICATION FOR IN-PLACE CLOSU.EE 

t. is facility has been operated for approximately 15 years. Down-gradient 
onitoring wells located in the immediate vicinity of the facility have 
3t intercepted contamination migrating from the facility (see Appendix A -
jonitoring Well Water Analyses.) The waste material is of a dense and low 
irn'oable nature. The absence of ground-water contamination in the saturatec 
n̂e surrounding the facility provides sufficient evidence to indicate 
lat the 40 CFR 265.111 closure standard can be satisfied with the waste 
"iterial remaining in place after closure. . — C 

# 

100436 
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• iGG~c~~ed :~ Appendix A, 2on:amlna~lon of ground water is not ev~~ 
t. io ensure the indefinite integrity of this waste site, review 
~ade of potential disturbance that could effect the site and more 
ci~~=ally, ~isturbance resulting from: 

. Erosion resultant from waste ~ettling due to inadequate dewatering 
compaction. The specific details outlined under Physical Closure: 
i~ities and Soecifications have_been designed to: l) elimirtate the 

tent eroslon settling, and 2) minimize the cost of mairi-
nance . 

. Purposefull modification. From a view point of realistic economics 
nsidering the area occupied by the site, the inaccessibility of the site 
three sides due to permanent structures and natural barriers, it is 

likely that econo~ic justification would ever be proposed to modify 
e site for other ~urposes . 

• Vandalism/Sabotage. The existing site location is inaccessible ex-
pt through facilities of LCP Chemicals and Northville Terminal Industries. 
th facilities are protected by a 9hain link fence to impede any potential 
truder. Both facilities are manned on an round-the-clock basis with per
nnel cognizant of and responsible for elimination of a potential in-
uder. 

RCRA SUBPART G CLOSURE PLAN (40 CFR 265.110) 

eral Nature of Facili Closure 

P will close the facility with the waste material in place. The facility 
inactive and will be closed as a unit (no partial closure.) 

RCRA ground-water monitoring system is in place at the facility with wells 
cated at three downgradient locations close to the hazardous waste 
cility boundary. These wells are screened in unconsolidated material to 
teet hazardous constituents migrating from the facility in the ground 
ter. The monitoring data from these wells indicate that the facility 
s not leaked. The absence of mercury and mercury-related contaminants 

ground water at the downgradient facility boundary demonstrates that 
e facility has not contaminated the ground water and there is a suffi-· 

iently low potential for migration to justify closure in place. 

ANTICIPATED CLOSURE SCHEDULE 

P cannot know the precise date that the Regional Administrator will ap
ve this plant before the -fact. This .closure schedule identifies pro

ect milestones and estimated time using target dates from the anticipated 
te that the Regionil Administrator approves the closure plan . 

• 
( 
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Ci1 i 1 e s tone ) 

Approval 
ocation of Chem-fix sludge in Brine-Sludge Lagoon 
tering completed 

ontouring equipment decontaminated 
te compaction 
cement of final cover initiated 
cement of final cover completed 

l cover graded and planted 

Target Dates 

October 1982 
January 1983 

5/83 - 9/83 
September 1983 

9/83 - 4/84 
April 1984 
August.l984 

sical equipment decontamination 
gineer's certification 

Sept~mber 1984 
September 1984 
September 1984 

Should the RA require changes in this closure plant pursuant to 
the EPA's review (40 CFR 265.112(c)), LCP may have to ~mend the 
estimated schedule. 

DECOMMISSIONING AND DEGONTAMINATION OF EQUIPMENT AND STRUCTURES 

e following equipment and structures are associated with the fac~lity: 

- 600 feet of 4· inch steel pipe 
- Two Durco 4x3 stainless steel centrifugal pumps 
- Plywood pumphouse on concrete slab 

P plans the following decommissioning and decontamination activities: 

- All pipe will be excavated as necessary, manually disassembled 
or cut with a torch. Decontaminated pipe will be sold as scrap. 

Pumps will be decontaminated and reused by LCP. 

i: 
I 
I 
! 
l; 
! ! 

- The plywood pumphouse will be dismantled and placed in the facility 
prior to cov.er. 

1: 
- The concrete slab will be decontaminated, washed, and left in place. 

ontamina~ion will be accomplish~d by high pressure wa~hing with water 
HCl or water and HGX (a compound that binds mercury.) Pipe, pumps, 
earth moving equipment used in the physical closure will be decon

inated in the LCP plant. Wash water will be sent to the plant's waste
ter treatment plant ( A NPDES p~rmitted facility~) LCP pe~sonn~l will· 

arry out decontamination activities arid will be supervised by the LCP 1 
lant Engineer. 1 

The target dates for closure milestones take into account th~ seasonal .1 
factors of temperature and precipl.tation that are critical tothe proper ; 
execution of.each closure operation in regard to performance standards. J 

Hence changes in the RA approval date might require s~bstantial revision 1 

of the closure schedule. 

100438 
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GAS & LEAC~ATE CJLLECTION SYSTEMS 

are required since the was~e will not genera~e gasses 6r leacha~e. 

PROTECT:0N AGAINST FLOODING 

facility is located in an area ::::lassified as "flood prone" by the 
. ~eological Survey (Arthur Kill quadrangle, 1973.) The area where 
da~ion is predicted during a "100-year" flood coincides with 1:he 

foot elevation contour with ~espect to mean sea level. The grade 
vation near.the facility is approximately 8 feet, and the facility 
es extend another 10 to 12 feet above grade. The facility would not 
inundated even if the 0 100-year" flood elevation were exceeded by SO 
cent. As part of this closure, LCP will protect ~he dike on all three 
es by covering it with clay to a Minimum ~hickness of 1 foot, followed 
an additional 18" of rip rap. These costs are reflected in the closure 
t estimate. 

POST CLOSURE MAINTENANCE AND INSPECTION 

t closure maintenance will consist of the care and renovation of both 
soil and vegetative cover as necessary to prevent erosion. The site 

1 be inspected by LCP personnel on ~- weekly basis and repairs to the 
er, surface draingage system and/or the dikes will be made on an as
ded basis. 

does not anticipate using the closed area. As the closed facility 
1 ~ot be used, the integrity of the cap and cover is not jeopardized. 

facility is located at an industrial site that is f~nced for security 
poses. The site is not accessi6le to the public or to li~estock or 
estic animals. Contact with the closed facility will not pose a risk 
persons or animals. 

endent upon the type of vegetative cover utilized, and the care require
ts of same, LCP estimates the total cost of inspection, vegetative care, 
necessary maintenance not t6 exceed $10,000 annually. 

POST CLOSURE MONITORING PLAN 

ound-water monitoring wells are in place as required by 40 CFR 265.91 
d 255.117. Monitoring for the following constituents will be performed 
ring the first post closure year: 

( 
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it.:m 
mium 
d 
cury 
ver 

Times 

-&-

Per Year 

4 
4 
4 
4 
4 

ReDlicates Total Analvses 

1 4 
l 4 
l 4 
l 4 
l 4 

'- cride 
ium 

4 
4 

1 4 
1 4 

1phate 4 1 4 
4 1 4 

Conductance 4 1 4 

itoring for the following constituents will be implemented after 
e first monitoring year 

ecific Conductance 

2 
2 
2 
2 
2 

1 
1 
1 
1 
1 

2· 
2 
2 
2 
2 

is monitoring program does not preclude LCP's petition for relief 
rsuant to 40 CFR 265.117(d). 

PHYSICAL CLOSURE: ACTIVITIES AND SPECIFICATIONS 

e physical closure of the facility will entail the following steps: 

- The facility will be d~~~~ered by pumping standing liquid to the 
LCP ~aste treatment plant (a NPDES facility.) Estimated volume is 
50,000 to 70,000 gallons. Nature of the materials·in the lower areas 
of the lagoon are such that the top 12-18 inches of material typical! 
retain moisture for a significant period of time. To eliminate the 
potential of any further settling as a result of this phenomenon, 
material in these lower areas will be systematically spread over 
the higher areas of the lagoon in thin layers to maximize dewatering. 
These lower areas will then be filled with dry dewatered material 
from the higher areas, mechanically compacted, and sloped to ensure 
rain water runoff. This procedure is expected to take 4 months, after 
which near final contouring will take shape and final mechanical 
compaction. Several months of natural settling, followed by a final 
mechanical compaction will· ·oeeur prior to capping • 
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·=~ll~c~ion of rain water runoff during this dewatering, comcaction 
::.nd contouring phase will be via the perime1:er collection sys1:em 
~~esen~ly in existence. 

E:imination of any collected runoff will be through the LCP Waste 
:reatment plant Can NPDES Permitted facility.) 

- :~o feet of clay (with maximum permeability rate 6f 1 x 10-7 em/sec) 
~ill be placed in maximum lifts o£ 6 inches and compacted to 90% 
~inimum per ASTM D-1557 Method C. 

estimates the cost of physical closure as follows: 

Dewatering 
Reinforce north, east, and south banks using approximately 900 
cubic yards of off-site clay (permeability of 10-7 em/sec) 
Recontour sludge prior to capping 
Supply and install 2-foot thick clay cap 
Supply and install 3-foot thick soil cover, fertilize, seed, 
and mulch 
D~commission and decontaminate pipe, pump & pumphouse 
Decontaminate equipment used in closure program 

Plus 15 percent contingency override 

Estimated Closure Cost 

$21,000 

14,000 
20,000 
65,000 

45,000 
2,000 
1,000 

25,200 

$193,200 

~{! h !' ~ ---~-
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-.-iEEKLY I:iSPECTI.ON REPORT 

7DfE --------- TEMP . -:'IDE LEVEL --,----... -------~ 
EMBA..."H<MENT 

E R R 0 s I 0 N 
DISPLACED 
RIP RAP C 0 M M E N T 

Yes 

Side c::J 
3i.de CJ 
Side ~ 

No 

D 
CJ 
CJ 

Yes No 

CJ c:J 
CJ c:J 
D c:J 

SIDE SLOPES 

ERRO~ION Bare Spots C 0 X M E N T 
Yes No Yes No 

Side 
Side 
Side 

Side 
Side 
Side 

CJ 
b 
CJ 

CJ 
D 
D 

VEGETATION 

---- " Height 

---- 11 Height 
---'--- " Height 

I~!ETER ROADWAY CONDITION 

CJ 
CJ 
c:::J 

--------

IO~l TAKE~ 

.Jir Order Written 
air Order Number 
ban Assigned 
k Duration 
tr.Jctor Notified 
tr.Jctor P.O. II 
air ~ork Scheduled I I _.:.,__..,:"'-,-__ _ 
pected by: 
roved by: 

(hours) 

(Manager, Opet-a-t:-ions) ---- -· -· 

TRUCTION: Comments must be specific. 

8 
CJ 

SECURITY 

Fence Condition 
Fence Condition 
Fence Condition 

--------------------
-~-----------------------------------

YES NO 
CJ c:J 

CJ CJ 

c::::J CJ 

Errosion to be defined by d'epth, width, and length in inches. 
Bare spots, displaced rip rap, and roadway deterioration to be defined 

in sq. ft. ~1~0~42- - ' fol/6/ 
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Drinking Water Standard = 0.002 

Equipment Limit .0002 

Equipment Specification 
·Perkin Elmer 

Mod SOA 
Cold Vapor Method 

.-
.. 
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• etutr of ~rw 3Jl·_ruru 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WATER RESOURCES 

' . 

:.=::-:= :~::.- .. : ·.... . . . 

CN 029 ' . 
TRENTON, NEW JERSEY 08625 

LCP C~emicals & Plastics, Inc. - N.J. 
Raritan Plaza II, Raritan Center 
Edisor., N.J. 08837 

Re: NJPDES Permit No. NJ0003778 
Effective Date: 2-1-84 

Dear Sir: 

CERTIFIED MAIL 
RETURNED RECEIPT REQUESTED 

DeC 2 7 1983 

Enclosed is the final NJPDES/G=ound Water Discharge Permit and 
Notice of Authorization to disch~rge pollutants to the ground water, 
issued ir. accordance with the ~ew Jersey Pollutant Discharge 
Elimination System Regulations, N.J.A.C. 7:14A-l et ~· Violatior. 
of any condition of this permit may subject you to significant 

·!'~na~ ties. . 

W~th~r. 30 caler.dar days following your receipt of this permit, uncer 
t:.J.A;c. 7:14A-8.6 you may sub~it a request to the Administrator fer 
an adjucicatory hearing to reconsider or contest the conditions of 
this pernit. Regulation$ regarding the format and requirements for 
request~rig an adjudicatory h~~ring may be found in N.J.A.C. 
7:14A-8.9 t~rough 8.13. The request sh~uld be made to: 

• 

Administrator 
Water Quality Management Element 

.Division of Water Resources 
CN-029 
Trenton, New Jersey 08625 

Ap?lication for renewal of this permit must be submitted at least 
130 days prior to expiration of this permit pursuant to N.J.A.C. 
i:14A-2.l(f)S. 

If you have any questions on this action, please contact 
Robert Berg, Supervisor, Land Appli~ation of Wastewater at 
(609) 292-0424. . 

·John J. ela, Chief 
Ground Water Discharge Permits Bureau 
Water Quality Management b~c(/O~ 

·Net.· Jersey Is An Equal Orportunity Employer 
100396 
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'1' ,o 1> 1 ~ ··;: o ,:,.,,a w.o l, · o· tlooo I t ...-I"' 1 10<''1 oo i f """ • oo uo ~,,. j '" i t "l I,:·,,; I <>f . for lw.lu!i u· ial Wu~tc MollhlYC'''e" t Fuclll t1.cs and UJ :til rdous 

.. 1 . I ··1· 1 11 l Ll i..l 1' ul c r !Ill t J .J • u t::: • 'l ~ f 1111 L :.> 
Wustc Interim ~ldtus ~dcllitics 

Tile permittee shJll 1nst.lll and sJmplc J total of 5 grouuJ woter monitoring Wl!lls according to the schedule Lelow. All lJround wJter elcvlltions must IH! determined prior to pumping and s a m p I i n g t h c 9 r o u n d w J t c r n1 o n it o ri rliJ we 11 s • S d 1111d f n 9 o f t h e 9 r o u n d w a t c r m o n i t o r i n tJ w e I I s · be performed accord1n9 to the mcthodolo!JY specified in Section 6.12 of thl' :lJPOES rel}ulati; and the Dcp<~ rtmen t 's ric 1 d ~~c~r..£2_ ~~~ for \~., tc r Q.·~~ /\c~~ it ion. ., he pc rm it tee s h<~ ScJIIIj)le for all p.lrclmetcrs for winch there lS •lO 11 X1.-ui' the left oftlJe parameter ndmC. Sampllli'.) shall be perfotmed during the months which arc specified for that parameter. 

SANPliNG REPORTING 
PARAHETER liMITATION 110 NT II SAHJllf TYPE MONTH 
Aldrin/Dieldrin -o-:-ooJJiP'b J:ill/\_p_r-Jul oct -Grab --FcbMayi\u<jNOV 
Ammonia-Nitrogen 0.5 ppm ~an/\prJulOct Grab FcbMay/\ugNov 

_L Arsenic and Compounds 0.05 PP~ .vJ anAprJ u lOct Grab FebMay/\ugNOV 
_L Barium //''1.0 PPIII Jan/\prJulOct Grab FcbMay/\ugNov 

.r' ' Benzidine ( -p.l ppb Jan/\prJulOct Grab FebMay/\ugNov 
- Oiochemical Oxygen Demand .,_ -· - (ODDs) ppm JanAprJulOc t Grab FcbMayAugNov 
_!__ Cadmium 0.01 ppm J anAprJulOct Grab FcbMayAugNov 

Ca lc·ium ppm JanAprJ\110ct Grab FebMay/\ugNov 
Chem·i ca 1 Oxygen Demand {COD) ppm Jan/\prJulOct Grab FebMayAugNov 

_x_ Chloride ppm . JanAprJulOct Grab .FebMay/\ugNov 
_JL Chromium (Hexavalent) and 

Compounds · 0.05 ppm JanAprJulOct Grab FcbMayAugNov 
___ Coliform Bacteria ( 1 ) JanAprJulOct Grab FebMayAugNOV 
_ Color None Notice.; 

ab 1 e Jan/\prJulOct Grab FebMayl\ugNov 
_.Copper 1.0 ppm .JanApr.JulOct Grab FebMayAugNov 

Cyc1nide 0.2 ppm Janl\prJulOct Grab FebMay/\ugNov 
DDT and Metabolites 0.001 ppb .Janl\prJulOct Grab FebMay/\ugNov 
Endrin 0.004 ppb .JanAprJulOct Grab FebMayAugNov 
Fecal Coliform, MPN per · 

100 ml ( ) .JanAprJulOct Grab FebMayAugNov 
Fluoride 2.0 ppm JanAprJulOct Grab FebMayAugNov 

_ Foaming Agents ·0.5 pp.m Jan.i\prJulOct Grab FebHay/\ugNov __ Gross Alpha Jan/\prJulOct . Grab FebMayAugNoV 
Gross Oeta Jan/\prJulOct Grab Febr-tay/\UCJNOV . = Uardness ppm J anl\p rJ ulOc t Grab . FebM<~yAu•JNOV 

X Iron 0.3 ppm JanAprJulOct Grab .FebMayl\u~Nov 

~ 
~ 

a 

,_.. 
0 
0 
w 
\0 
-..J 
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0 
w 
\0 
00 
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PARAMETER 
Kjcldahl Nitro9en -_L lead and Compou'lds 
lindane 

=Magnesium 
x ~1 d n 9 a n e s e -x- Mercury and Compounds 

---Methoxychlor 
-Nitrate-Nitrogen (N0

3 
.. N). 

-Odor .and Taste 

Oil and Grease -x pH -X Phenols 
Phosphate, Total 
Polychlorinated ~iph~nyls 

(PCB s) 
Radionuclides 
Radium 

lf Selcn"um and Compounds 
_!. Silver and Compounds 

K Sod i tim · 
~Specific Conductance 
- (mmho•cm) 

X Sulfate 
)f Total Dissolved Solids (TDS) x- Tota 1 Organic Carbon (TOC) 

x Tota 1 Or~anic Halogen (TOH 
cr TOX) 

- Tota 1 Vo 1 a ti 1 e Or1anics. by 
Gt/MS Scan ( 3 ·. 

Toxaphene 
Turbidity 
Zinc and Compounds 
2,4 0 
2,4,5-TP S i1 vex 

:o--...... 
:~ 
i....._ 

~ 

SAMPLING 
I. IMITATION MONTII SAMPLE TYPE 

PPIII -J <.anr\-1~rJu I Oct -Grclb 
0.05 ppm JanAprJulOct Grab 

ppb JanAprJulOct Gra 1. 
ppm JanApr~lulOct G rcl b 

0.05 ppm Jan/\prJulOct Grab 
0.002 PPRI JanAprJulOct Grab 

ppb JanAprJulOct Grab · 
ppm JanJ\~rJulOct Grab 

None 
Noticeable JanAprJulOct Grab 

10.0 ppm J an.l\prJu !Oct Gra h 
s.u. Jan/\prJulOct Grab 

ppb Jan/\prJulOct Grab 
ppm J anAprJ ulOc i: Grab 

0.001 ppb Jan/\prJuluct Grab 
( 2) Jan/\prJulOct Grab 

Jan/\prJu lOct Grab 
ppm Jan/\prJulOct Grab 

0.05 ppm Jan/\prJulOct Grab 
ppm JanAprJulOct Grab 

JanAprJulOct Grab 
ppm Jan/\prJulOct Grab 
ppm JanAprJulOct Grab 
ppm JanAprJulOct Grab 

ppm JanAprJulOct . Grab 

50 ppb JanAprJulOct Grab 
0.005 ppb JanAprJulOct Grab 

ppm J anAprJulOc t Grab 
5.0 ppm JanAprJulOct Grclb 

ppb Jan/\prJulOct Grdb 
ppb JanAprJulOct Grab 

• .· --l 
2 

REPORTING 
MOtH II 

FcbM<• y 1\ uq 1 I· 1\1 

FcbMayAu 
FebMuy/\t 
FcbMayAU·~ 
FcbMayJ\u(JNov 
FebMay/\ugNov 
F'ebMayAugNov 
FebMayJ\ugNov 

I;oebMayl\uqNov 
FcbMay/\u<JNOV 
FcbMay/\u(jNOV 
FebMay/\uqNov 
FcbMay/\u<]NOV 

FebMay/\ugNov 
FebMay/\ugNov 
FebMayAugNO'I 
FebMayAugNov 
FebMayAu<]NOV 
FebM.:.ty/\ugNc•.r 

FebMay~ucjNOV 
FebMay/\ugNov 
FebMayAugNov 

· FebMay/\ugNov 

FebMayAugNov 

FebM.JyAugNov 
FebMayAugNov 
FebMay/\WJNOV 
FebM<.tyAu<JNOV 
FcbMay/\ugNov 
FebMayAuuNov 



., • •• • 
GROUND WAT[R MONITOIIING ~[QUIR(M(NTS AKO ·LIMITATIONS 

s·AMPTftiG 
PAR.AMfTfll l Il-1 IT A T 1 0 H MOUlll 

HEPO~TING 
MONTI\ 

~ tJevdtlon of Top ~f Monitor 
-Well Ca~tng (To be determ1ncd 

once. but reported as indicated) 
X Depth of WJter Table from 

-Top of Casing Prior to Sampling 

JanAprJulOct 

JanJ\prJulOct 

FebMayl\ugNo" 

FebMayAugNov 
X Depth to l~ater Table from 

-Original Ground Level Prior 
to Sampling JanAprJulOc t FcbMayAugNov 

Notes: ( 1) 

(2) 

(J) 

A. By membrane filtration, not to exceed four per 100 ml in more than one sample 
when less than 2G are examined per month, or B. by fermentation tube, with a 
standard 10 ml portion, not to be pr~sent in three or more portions in more than 
one s amp 1 e w he n 1 e s s t h a n 2 0 a r e ex ami n c d p e r m on t h , o r C • p rev a i 1 i n g c r it e r i a 
adopted pursuant to The Federal Safe Drinking ~ater Act (Pl 93~523). 
Prevailing requlations adopted by USEPA pursuant to· Sections 1412, 1415, and 
1450 o.f The Public Health Services Act as amended by The Safe Drinking Wate·r Act 
(Pl 93-523). . . 
The ~inimum detection level ~hall be at least 10 ppb for all volatile organic 
chemicals. The concentration limit for specific volatile organic che~icals shall 
be that specified-in Appendix F of the NJPDES regulations for the 10- Cancer 
Risk, but in no case shall the total concentration for all volatile organic 
chemicals ~xceed 50 ppb. 

The Permittee shall complete .the forms required on the "Monitoring Report -Transmittal Sheet" 
(Form T-VWX-014) which is included as a part of this Permit. Failure to submit sampling data 
on the fo~ms required rin.the "Monitoring Report- Transmittal 3heet" shall be considered b~ the 
Dep~rtment to ~e a violation of the Permit sampling requirements and may placecthe Permittee 

·SUbJect to civil and administrative p~nalties pursuant to N.J.S.A. 50:10A-l0. 

It shall be the Permittee's sole resJ•onsibility to maintain an adequate supp'y of the required 
report forms. 

\ 
ol 
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FAC'l' S HE:E:'l' 
FOR NJPOE:S PERMIT 'l'O OICCHARGE 

INTO THE GROUND WATERS OF 'l'HE STATE 

' 
:;Q.I'i",~ and Address of Applicant: 

LCP Chemicals ' Plastics, Inc. - N.J. 
Raritan Plaza II, Raritan Center 
Edison, N.J. 08818 

NAme and A~dress of Facility Where Discharqe Occurs: 

LCP Chemicals ' Plastics - N.J. 
Foot of s. Wood Avenue 
P.O. Box 484 
Lot 3.01, Block 587 
Linden City, Onion County N.J. 07036 

Recievinq Water: 

'l'he potential discharge is to the qround waters of the Stater in 
particular, to the orqanic (marsh) deposits of Recent geologic 
age, the Raritan-Magothy formation of Cretaceous age and the 
Brunswick formation of Jurassic age • 

Description of Facility: 
j 

Op until 1985 LCP Chemicals ' Plastics, Inc. produced chlorine 
-through the electrolysis of sodium chloride. Past practices 
included the use of brine.reixed with mercury in this process. 
'l'he brine sludge waste was disposed of in two surface 
~:: .. ~:-;;:-.:~C!nts (the Chem fix Pon~ and the Brine Sludge Laqoon). In 
1982 LCP modified ita process stream • to reduce the volume of 
process waste ao that it could be containerized and shipped 
off-site to an approved landfill. In 1984 the facility certified
closure of the lagoon· containing the mercury contaminated brine · 

·sludge. In 1985 LCP ceased all production and the facility now 
operates only aa a product terminal. 

Description of Diacbarge1 

'l'he potential discharge to the ground water of the state is from 
the closed Brine Sludge Lagoon located at the LCP facility, ... Lot_ 
3. 01, Block 587, Linden-city,- Onion County. 

Descriptio~· of Pe~~t·, . . c·- •. -:,.- •> ·.· , ·c:L-: ,,;:· .·f·~:}_f,:~~~ 
· The New Jersey Department -of _· __ Envirorimenta17:,Protectio~ ---<(N~EP) -~·~:<.-:·· 

intends . to reissue .a. New .Jersey. Pollutant ·Discharge ~Eliminatio_n_,":*;.;=~ 
. System ~NJPOES) .. Permit .-_to --continue -~.:post-closure .·.-ground :-:·water~::;-,:.~~-~
monitoring of the wells surrounding .·..:.the --~closed:';:: 1•_9oon .:...And ¥~9/:;,._;;::;.-_ 

. ~: .. ' ~ •. ':' - •• ":"'· •. .. . ":'':.;..;.! • 

~..: .. :' .. 
.. 

( ___ --.. 
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implement the modified Post-Cloaure Plan pursuant 
conditions of the permit • 

to the 

This notice is beinq qiven to inform· the public that NJ'OEP has 
prepa~ed a draft NEW JERSEY PpLLUTANT DISCHARGE EL!MlNATlON 

· SYSTEM (NJ'POES) permit in eccord,ance with the provisions of the 
New Jersey -water Pollution Control Act" (N.JS.A. SS:lOA-1 et 
seq.) and its implementinq requlations (N.J'.A.C. 7:14A-l et 
seq.) • 

LCP is an existinq f.acili ty and implementation of the New Jersey 
Pollutant Discharqe Elimination System requirements ia the 
enforcement mechanism by which new and existinq pollutant 
discharqes are brouqht into conformance and compliance with laws, 
requlations and standards. The pollution control requirements 
are those conditions necessary to restrict the discharqe of 
pollutants and protect.the public health 3nd the environment. 

Permit Conditions: 

Accordinq to the attached General and Specific Conditions • 

, ·-

....:. : .. : . 
. . _ .. ~ ·:-..; ~::: ~-:..,;._ . ;.-:: 

-" 

.. ._ . ._-- ..... ' -:- ·- . ~--

- . 

. . ------

. -~ .-..... .-~ 
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TABLE I. r 

100718 

Part lll-DGW 
Pale 1 of 3 
NJ0003778 .. . 

cnc~~D WATER MONITORING REQUIREMENTS AND PROTECTION STARDARDS 

All 1round water elevation• puat be determined prior to pumpinl 
·an~ aamplinl of t.be wella. Sa111plin1 of t.he well a ahall be 
performed accordinl t.o the aethodoloiY apecified in Section 6.12 
ot the NJPDES re1ulationa and the Department'• Field procedures 

.. tJanual for Water ~ Acquiaition. The permittee ahall aample 
for all parameters liated below. Samplina shall be performed and 
reported durinl the aontha which are apecified for that 
parameter. 

GROUND WATER SAMPLING SAMPLE REPORTING 
E6RAMETEB pROTECTION STANPARDS t20NIH IIPE .. !jONIH 

Elevation of top of aonitor 
, 
., 

. ____ ) 

well caainl (to be deter1DiDed 3anAprJul0ct N/A FebMa)'AUINOv 
once but reported ••.indicated) 

Depth to Water Table from top 
of caainl prior to aamplinl 

Depth to Water Table from 
oriJinal 1round level prior 
to aamplinl 

Antimony 
Araenic and Cmpds 

·Barium· 
~::·:-ll!um 
Cadmium 
Chromium (Hex.) 

0.05 
1.0 

0.01 

ppm 
ppm 
ppa 
ppm 
ppm 

..lallAprJulOct 

JanAprJulOct 

Jul7 
July~ 
JanAprJulOct 
Jul7 
JUlJ' 

N/A 

N/A 

arab 
Jrab 
1rab 
1rab 
arab 

AUIUBt 
Auruat 
FebMa)'AUJNov 
Au1uat 
AUIUat 

and Compounds 0.05 ppa .1u17 arab Au1uat 
Copper 1.0 ppm Jul~ arab Au1uat 
Iron · 0. 3 · ppm . Jul~ arab Au1uat 
Lead and Capda 0.05 ppm July 1rab Auauat 
tian1aneae 0.05 ppm Jul~ · arab Auiuat. .. 
Mercur)' and Cmpda 0. 002 ppm JanAprJulOct arab FebMa)'AuiNov.-~- --~ · 
Nickel 1 ppm Jul)' . Jrab . Auauat ·. 
pH 5-8 · SU JanAprJulOct · 1rab FebMayAuaNov.:. : .• 
Selenium and Cmpda _ppm eh1l7_~ . ,_ .· .. · 1rab · .-,AUJuat ~-; .. c. . • • 

. Silver :and Cmpcla - ;_. 0.05· :, . ppm · "'_.JulJ: ·~·· · .. .:.;:~.:lrab?~;-;:::Auluat<t~:~>-~ :.:~~~
·Sulfa tea .·. . . . . ·_ ·· . 110 , ,_._ ... J)PII ~:;: JanApr..JulOct:;::;;-arab_~~~.:..FebMat~uiNoy;;~-=< 
Thallium · . - · ppa · '-.July ;~-· -- · _ -~-~~>·~crab ;-:·;Auauat':<-~-- ·-.7~--~-j~:;. 
Total J)1aaolved <· · _:·- · · .· ·' - .----..- . ...,.·-=-_;,.: .. :,>~-- ,·;.. ·' :-~--------~ ::_;·_ c ·-:'•-=-"·~-.--~ 

Sollda 1TDS) ·_ -, . '-~ -.::·100 ~7-:--~'<_i,;JanAlfl'~uloct·.7-~-a;ab ::/?·T~bMaTA1.11N6y~-:_ 
Total Oraanic :;, __ · ·;. .~'..: -~ ~-. -, . .., _ .· ·":, .. ~:·~·I-:.:~·:·~:;'_~·.·.:. · ·· ~~-~> ·<~_:;.:.~;-:_::':Z.;~~-~
Carbon :(TOC) .... " ._::. . . : ...... ~ -...:PP• ·.0:JanApi'J1.110~\.~:>::.arab ·:E :..J'ebMajA._ull'l~~~~~-:. 
Zinc .-and :Cmpcla · .· _:~"-I ·.: ·-,:ppm; JulJ' "\ .-~; . . :;f:~=)· ~•rab ;·.::~_.Auluat~~-i~~~-:.?::~f:'~ 
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NOTES: 

Part 111-DGW 
Pa1e 2 of 3 
NJ0003778 

(1) These standards represent State Ground Water Quality 
Standards and may not represent back1round 1round water 
qualit7 values for this site. These limitationa and/or 
representative back1ro~nd 1round water qualit7 data for all 
constituents in this table will be used to determine the need 
for additional assessment and/or corrective action. 

The permittee shall complete the forma required on the 
"Monitorinl Report- Transmittal Sheet" (Form T-VWX-014) which is 
included as a part o~ this permit. Failure to submit samplinl 
data on the forma required on the "Monitorinl Report -
Transmittal Sheet" shall be considered b7 the Department to be a 
violation of the permit samplinl requirements and aa7 place_the 
permittee subject to civil and administrative penalties pursJJant 
to N.J.S.A. 58:10A-ld. . 

It shall be the permittee's sole responsibili t7 to maintain an 
adequate suppl7 of the required report forms • 

Satisfactory around water wells are defined in Secti-on 6.13 of 
the NJPDES reaulations and shall be subJect to Departmental 
approval. If around water monitor ina wells do not meet these 
standards, the7 must be replaced with new wells meetinl 
Departmental standards. 

A Ground Water Honi~orinl Well Certification (Forma A and B) 
shall be completed for each exiatina. and proposed around water 
monitorinl well. Information for each well must be shown on a 
separate form. For an existinl well, if information required on 
the Ground Water Monitorina Certification (Forma A and I) cannot 
be determined or the 1round water monitorinl well is not 
adequately constructed to meet the requirements of this permit, 
the Department reserves the rilht to require a replacement well. 
C~iteria to be uaed b7 the Department in Judainl the adequac7 of 
a well will be related to the abili t7 of ·the we11· to provide a 
representative aroul)d water sample at an7 time of the ")'ear as 
specified by the permit. Any replacement well must be installed 
within a 10 foot radius of the exiatinl well. Inadequate or 
damaaed existinl wells must be properl7 sealed pursuant to · 
N.J.A.C. 58:4A-4.1 •.. Inatructiona.reaarciinl -aealinl JDa7 :be-:.:,,:..-.·· 

-obtained "b7 contactlna·t.be Water -Allocation Office ·.at._( 609) :984- .~t- · .. ~~:-~ 
6831. -~ .. -.. . . . . . __ j~-- -_. :'~_; . . : '/ . .-- -~·' . ' ~ ~ -· .. _: . ----:,. ·:.. . =-· ... -.. .,-.-:<--~::~-f~:~:.~7 

- - -. - - -- . ---- . ':0~ : - . -- ~- -~ :_ ,~~- ·;s~~~J:· 
-·- .. ...... __ .... 

. . -··.:· 

; . . . . . . : .: ! 100719 
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Special Conditions for Post Closure Honitorinl at 
Closed ·sludse Lagoon - LCP Chemicals, Linden 

' . 

1. LCP ~hall be required-~o to adequately maintain and inspect 
the clay cap and final cover over the former waste 
impoundment in accordance with the requirements of N.J.A.C. 
7:26-9.9 tl ~·the facility'• exiatinl approved closure 
and post closure plan, and the followinl minimum 
requirements: 

(a) The final cover must. consist of 1) a suitable clay cap, 
2) one foot of soil over the clay cap, 3) a heal thy 
veaetative .cover which auat. be capable of preventinl 
soil erosion~ The top six inches of the soil layer aust 
be capable of eatabliahin& and aupport.inl a healthy 
veletative cover with a minimum amount. of aaint.enance. 
The bottom six inches of the soil cover aust be capable 
of providinl adequate draina1e. 

(b) The fertility of the soil auat. be tested and aaintained 
to support the h~alt.hy veaetat.ive cover. The permittee 
is required to, at a minimum, teat the pH, plant. 
available phosphorus and potassium of the top ~ix 
inches of the aoi 1 layer on an annual baa i a. The 
permittee shall make all appropriate additions of lime, 
nitroaen, phosphorus, and potaaaium fertilizers in 
accordance with the recommendations of the New Jersey 
State Land Grant A&ricultural Colle1e in order to 
maintain the veaetative cover. 

2. The final a oil cover and clay cap ahall be inspected on a 
monthly baaia to insure ita intearit.y. 

3. Reports of the monthly inapectiona auat. be maintained at the 
facility and aubmitted to the Department upon demand. The 
monthl7 ·inspection reports .shall aummarize the. exlatinl 
condition of the cap includinl 1 ta lnt.e1ri t.y, aoil erosion 
and the condition of the veaetat.ive cover as ~ell aa ·any.cap 
repair and maintenance conducted. · 

4. 

• c. 5 •· 

The permit tee a hall· be required to comply \Ji th all of . the · -

.security Requir~men:ta of N ,·~.A. C-._ _1 ~ 2~~~ .. ·.~ ( ~ ~. :. . _ .... :.;·:~-;.~:: ~- _/;·:_;:.·-;~~~~:_/~I; 
The .. faci 11 ty . is ~·required t.o .. resubmit ·~o ->the':1·Depa~~ment '~-~~_:~:~L~:.~i. 
en1ineerin1 -plans -indicatina the :location and ':diiD•nsiona'~~~:::-;;;:;,,,=;~'!.7-:.;
the -·disposal .c·area ·-with -:::.r.eapect · :_t,o periD&nent ly .~r:•urve...)'_ed.:':';;"' .. ~.::.-;::::;;.::. 
benchmarks. ,-in-:-!-accc:irdance ~·-with · -N. J .. -A ~-c. c ~~7: 26 .;;g ~ 9 j 11) .. -i·::;~l-Jf'~·: ;:..;•:{•.[£.£·: 
particular; ·:the .. ...pl•na ::..must ~·indicate .t.he :-·lowe~t~,~bot~om ~:t~·,:::-S£:-~, 
elevation ·.Df t.he-:·s\lrfae_e impoundment .and ~hether :.t.he .;.bot.~om·_:::.~~~~~---~~.:: 

. ·.-:· ... - - --~ - -._--;.;_·;-: ___ :··:- ~ --- ; --~:~~~~~!)·;;;:~\·· 
. -
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of the impoundment h~d been excavated at any time below 
arade. The plana must be prepared and certified by a 

·professional land surveyor. 

6. The permittee ia required to resubmit to the Department the 
Deed Restrictions for the facility in accordance with 
N.J.A.C. 7:26-9.9(n). 

7. The permittee is required to comply with all conditions of 
Financial Assurance in accordance with N.J.A.C. 7:26-9.11. 
The facility aust aubmit updatea of ita Financial Assurance 
statement to the Depar~aent annually. 

8. The permittee ia required to present the tollowinl 
information to the Department in a profeaaional report.: .. :~-~-·· 
format: 

(a) At precisely_ what time did LCP become a transfer 
at~tion; what ch~mical compounds/product~, quantity of 
each product, and area of atora1e prior to distribution 

_are currently handled at the facility. A dia1ram should 
be included. 

(b) A complete description of the wastewater treatment 
plant's collection and treatment aystem. A dia1ram 
showinl ( 1) all wastewater sources, ( 2) aerial extent 
of surface runoff (in acres) which is collected , (3) 
the components of the w~tewater treatment plant 
includinl their function and atoraae capacity, and (4) 
the modifications which converted this to a "recyclina" 
system. 

9. Current site conditions require modifications to be 
implemented in the Jround water monitorinl ayatem. The five 
existinJ aonitorini wella ahall .. ·not be uaed to aonitor lr4und_< 

·:.·· 

water quality at the· site. The exiatinl aonitorinl ,devices·~- .· 
shall be downaraded froa aonitorinl wells to piezometera·•nd~.- _ 
may be used for the collection of water levels only. - - · ' . . 

10. In the ,event that the permittee -decides not to .retain the t>, _ ··
piezometers ::aa water level .-:.-incUcatora, ·-:or- at :any -:time >:the i_-..-.,. •• :).:. _ 
'Department ·--deterainea '~:that- ~..t.he)'·. -are· ·rflot i:.~_iable ~~onitorinl4'i/~--,.~:, 
devices, ·· t.he ·_,.perai ttete':.-tiuat·~~eaf ,them -accord in& ·-4.o .""N o'J .'A •c .~~,:':\i,;::~ 
58: 4A-4 •. 1 ·b7- a licensed New -"Jerae)' ·Well --driller- certified -=t.o "'~~~-"'--:;:~-: 
aeal·-.1o1ells; -.condi tiona ~-i'or ~i.:.he :prope~ _-;.~ealina ~f -.aba~~one~~~~i;F!: .;;~~·~ 
wells.and piezometera.-c_an·-be·:tound -on paaea ·--attached :t:o -~hi-a::--2~7' .. ~· ,: . . 
permit. ·Additional inst-ructi-ons -r-eaard ina -seal in.l '••1 ~::be· #-;:~t::~
obtained -by contactina 'the-~~:.Water-i-_All~cation .Otfice o;&t.~-:(60~ t;~;f~t·~~-
984-6831·. . ... -- . . --- - - .-- ·.' :::-_~;;~~,:.;::> 

~ -.· . ,.. . - .. 

• _: -~ -~- ~ ") ;~ ~-<·::/ · ~~i- ::~--{Jt;f:~?~!:tf;; _<~ :z~Xtit!Pi!lt~13P!}~~, 
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'!' 1. c; Permittee aha ll be required to rep 1 ace an 1 • e ale d 
monitorinc device with a new one constructed to the 
specifications outlined below if the Department deems new 
monitorinc devices necessary for the proper monitorinl of the 
site. 

The permittee muat aubmit conatruction apecificationa of the 
"box" cover around piezometer 5. If the cover does not 
sufficientlr seal the piezometer from any surface 
infiltration, then the permittee shall be required to aeal 
pie~ometer 5 accordinl to the conditions outlined above. 

13. The new monitorinl network ahall conaist of three 
downcradient and one uparadient well. The permittee shall 
in~tall the four new 1~ound water monitorinl wella within 45 
days of the effective· date of thia aodification. The wells 
must be installed by a licensed New Jersey well drille~, 
pursuant to N.J.s.A. 58:4A-6 and constructed accordinl to the 
c~nditions stated below and the attAched Department 
specifications. A valid New Jersey permit, iaaued pursuant to 
N.J.S.A. 58:4A-14, to drill a well muat be obtained from the 
lr:a ter Allocation Office, ( 609) 292-0580 of the Di vi a ion of 
Water Resources prior to the installation of any around water 
monitorinl wells. 

14. The monitorinl wells ahall be installed accordina to the 
follnwinl construction specifications: 

(a) PVC schedule 40 casinl and screen ( 10 or 20 mil slot • size) 

(b) MW - 3 aball have 10 to 15 feet of acreen and must be 
screened in the aame aand unit found at P - 3. This· 
may require the top of the acreen to be aomewhat below 
the avera1e phreatic aurface. 

(ct HW- 1,2 and 4 are t.o be screened one foot.below first 
water encountered or expected to be encountered·at peak 
low tide.tScreen len1th is to be a maximum of 15 feet 
and a minimum of 10 feet in le~lth. 

" i 
I 
I 

.. ./ 

·· .. 

- . 

Cdt Dedicated .aamplinl equipment-·ahall be ...installed :in •the ->.·· :i· 
uparadient .·well,_ ~W-4 ~= The -permi t~ee .-may ,;:a lao -4nat.i.ll ~:~.r;F-~~~
dedica ted "'•ampliril ~:equ.ipment -~:in· :the .';three· .downar•.dlel)t~·;~~!.~·:::·~-
wella. · Dedicat.ed ··.aamplinl equipment:· in -all~ella~·.:would -~-,~~:~:,~: .. 
-e•se.ntially -el imfnate. an)" :·.po•sible ... croas . ..:~~~~minatt~n ~-i . .-~~ . 

. . ... _ ·· - problem .. xpertenced durin I ..... pun::.:-,.-~~'-~lr)t~h, ~ --.r-~·';:: 
. . . ...... ~-:.-. ..... ··- ---~-:-: ~ _.- f": ·..:."':.~ _- . ~ .:."=_-_ .. ;... ~-~~- .. .- .. -... ·.-; .. ~._:~-#-:·:~ ~-... _· .-:· ·-:-_ ~. . . - - - - . ::.. ..:-:: . _.. - -·- : . --.... . -. - .. 

~- .-- - .. - . . ' . .. . . _. __ : . :; . 

. . : _:, ,~ -_ ·>::'~;~-' H:f"~~:x·::':_'~.:~~-\~:~i~~~-~~~}~~~~-
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15. Satisfactory around water wells are defined in Section 6.13 
of the NJPDES reaulations and ahall be subject to 
Departmental approval. If any around water monitorina wells 

, __ _,_ •. _. •· -=-..,.., do not meet these standards, they must .be -.replaced with new 
wella meetina Departmental standards. Each 1round water 
monitorinl well must have the elevation of the top of the 
casin1 and the well permit number permanently marked on the 
well caain1. 

16. The location~ of· all the around water aonitorinc wells and 
piezometers to be monitored are shown on Fiaure 1. The permit 
writer, Ms. Jill Monroe will supervise the stakinl of well 
locations. The pe'rmittee shall provide the permit writer and 
the Or~und Water Quality Control Section a ainimum of two 
weeks notification prior to the installation of any 1round 
water monitorinl devices required by this permit. 

17. All new vella ahall be lo1ced usin1 the u.s.D.A. Soil Texture 
Classification System. For aitea where inadequate 1eoloaical 
information is available to properly deailn the well 
specifications, a Department 1eolo1iat will finalize the well 
specifications prior to drillina. Failure to obtain 
Departmental approval mar result in disapproval of the wells 
as constructed and may require new vella to be installed. 

18. The permittee shall submit to the Department "Ground Water 
Monitorinc Well Certifications - Forma A and B" for each 
around water monitorinl well which ia required to be sampled \ 
b~· this permit. The Orouncl Water Monitorinl lt.'ell/ J,1 
·certifications ahall'be submitted to: . ~ .. '. 

· Ha. Jill Monroe ~ ~vJt 
NJDEP-Diviaion of Water Resources ~ ~ ~-
Ground Water Quality Control Section \~ J · 

. CN·029 U 
· Trenton, NJ . 08625 . .·-. 

within 60 days O/ the- Effective Date .-of t.he permit. 

19. Within 60 days followinl the installation of the monitorinc 
wells, t.he ·permittee -shall show t.he location of all 1round 
.water aonitorinl -Nella,· .pi•~ometera ·and·4uppl7~ells i)n -.-~~~- .. ·.:._ :. 
plot, plan drawn .~o .. a ·•·cale ~•ui table =-t.o·-;_the -.Department •.. _i;': :;::-~. 

-Adjacent . to·-.each ;...>aoni torinl _;;:;,wel:llp1e&oaeter-~:'located . .-on"' ..the;::.~\: ... <.·.:i
plot plan ·•hall be· 'the:_ owner•a -well/pier.ometer _,.1\umber,· ·t.he .--;:· .. ,_:~:--: 
New Jersey ""'ell -'·:Permit ·:.number-;·,·--.t.he ..;Jati tuc1e .and ·;lonli tude;~-::--.; ..;.;.·,6,;.-, 
and ~.he :-elevation ··Cf}.the 7~op- ot,t.he ·well '~asina.-~.Thia:plo(:~~·}?.~' 
plan .•hall :be :.sianed ::and .. ealed~br::a licensed -New.-·Jersey:;:::,;-,;~;:: 
Profeaaional·:Enaineer·,,or-=~ ·,licensed ·.flew· J~raey ::land su"rveyQ;·~~ · --:. ~ .. 

• - :- • • •• - • • • --: - ;.:-. • • • .·.:.. ·~-' ...... ;:·. :.,:... 4 :~.: • 

. · .. ·:4- - -

. ~ :'•" -~': '~ ~:i' · · ,~~$~~\~-·~: ~ ·· t.:-. ~- _1/ti-P~if#;s; ?11J~_i?· 
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20. A 1round water monitorinl well as required by this permit is 
a monitorinl device under N.J.S.A. 58:10A-10 and aa such the 
permittee is required 'to 111aintain the "''ell(a) in proper 
work ina order at all times. The permit tee i • further 
required to take any and all reasonable a tepa neceasar7 to 
limit public access b7 construct ina fence.a, barricades, or 
any other structures or means necessary to restrict access to 
the around water moni torinl well (a). Said structures shall 
be maintained to restrict acceaa. . . 

21. The owner or operator shall inapeet each around water 
monitorina well on a weekly baaia for atructural intearity 
and/or damaae. 'The permittee shall maintain a complete 
inspection record indic•tina dates of inspection, inspector'• 
name, and conditions observed. These recorda shall be made 
available to the Department upon requeat. Failure to 
maintain or aubmit recorda upon request ahall be a violation 
of the conditions of this permit. 

22. lf the monitorina wells are damaaed or are otherwise rendered 
inadequate for their intended purpose, the Administrator, 
"'ater Quality Hana1ement Element,. shall be .notified within 
five (5) days in writina indieatina: 

(a) Which wells ~ere damaaed or rendered inadequate for · 
their intended use; 

(b) The eauae and extent of damaae or the reason for the 
inadequacy; • 

(e) If the samplinl schedule as required in this permit, 
will be violated or if the results of the •amplinl may 
reasonably become mialeadina; 

(d) The date that the well will &Jain be operational. 

I 
-- . .-J' 

Damaaed wells auat· be replaced -or repaired within 
thirty ( 30) daya after the damaJe .baa occurred. The .. _:_ 
wells must be sampled ~ithin five (5) daya after they -~· 
have been 1 inatalled. · A replacement well must meet the· 
con~truction requirement• ea~abliahed by the 
Department. A valid New Jersey well permit ~. required ._ . 
prior t.o the installation .of --t.he .replacement. .-well;:-: .. ..: . -:.:_::v;: -
· .. - . ·:_ . . . _:. . ....... .::.::~~_ ... .....:;_;.·'-----, .. ---/·;:-:-; :·._.·=--~---,t-~:~~,-~~:.~"i-·_·:,..-~·-: 

.. 
-~·-::- ·-:. . 

_(e) -'The :next date·t.hat·the .,ell-:-W1ll :be~ampled;-:.,.-·_._-·-:-:;. ,:·Y-.·:=--·e.~":'.~:C-~-::-.~ -- . - ·- ·- - - -- ... -~-· - -~----- ~- : . .: :· ~~-~~---c'"~:<'-":.-
Failure to ·_,.follow .. :these ;~-procedure• .-~• ~~-..-,, yiolation ..,_of~::ttbt•~~~~~-~ .. : ~"' 
permit and. may ~~aub.Ject ·the. permittee_;;.·~C:f":-t.he :-.provillona :·::Of,~-~-a-:::::·_--.' 0 

N.J. S • A. 58: 1 OA-t 0. · . _ _ · . - -· . -- - -' . . _ · x,-~::~-~::._~f;~:~/~ 

-- -. . . . -- -. . . .. ·:::/_~-- . __ -_:-, . :_:_~.: -~- . ~ ._· :._- ~ _._ -~~5~--~-~-~}~.: ·:_ 

--" ~ ;~;: 3-}l}7;t;r_~=~~~~--;~i=~~~:~1~f.1_'!J_;{&'~%tkiJ 
~ ,. ··-- "'-
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~3. The permittee must obtain and analyze samples from the 1round 
water monitorinl system as required by this permit pursuant 
to the NJDEP Field· Procedures Manual 1:.2..!:. Water pata 
Acquisition and as delineated in N.J.A.C. 7:14A-6.12 •. A 
chain of custody record for each sample shall be maintained 
at the facility and may be requested and/or examined by the 
Department. The permittee or hi a/her &lent ahall evacuate 
the 1round water monitorinl well(al accordinl to the 
procedures identified in Section 6.12 of the NJPDES 
re1ulationa no more than four (4) hours prior to sample 
collection. -

24. The permittee ia Tequired to use a bailer or a teflon bladder 
pump for samplinl wells HW-1, HW-2 and MW-3 if dedicated 
samplinl equipment is not installed in these wells. Complete 
decontamination procedures, as delineated in the Field 
Procedures Manual must be performed between each well. The 
uparadient well, MW-4 shall be sampled by uainl ita dedicated 
samplinl equipment. 

25. The permittee shall comply with the QA/QC requirements of the 
attached Appendix A for each aamplinl event. In addition to 
the ·requirements of Appendix A, the permittee 1& required to 
obtain and anal7ze one field ·blank and one trip blank per 
samplinl event. The .field blank must be taken b7 trained 
aarnplinl personnel at the time of around water monitorinr at· 
a location adjacent to one of the monitorinl wells so that it 
could· detect an7. contamination from the aampl ina equipment 
and/or the environment. The certified lab must be informed by 
O...lic permittee to acquire analyte free water and samplinl 
containers for field blanka. · 

26. The data acquired b7 performinl Appendix A and .the 
requirements above shall be recorded on the attached Division -

I 

of Water Resources Qual 1 t7 . Assurance . l Quali t7 Control. 
Packaae. The completed packa1e aball be -aubmitted t.o the· .----- _ 
Department alon1 with the aamplina results -outlined ·--below.,_· __ ---:~ 
The permittee ia responsible for aaintaininl an adequate · .. -
amount of QA/QC 1 Packare reportinr forma. 

27. All aamplea shall be ~nal7zed b)'.a New JeraeJ .Certified 
Laboratory. Samplinl j:J"eaulta a~all be reported on --forma?.:·:~_,:.::~< 

· provided bJ-;:t.he. Diviaiou ·~:.et- ,;Water:.~tlesourcea -ancl.-..attached::a•--:;:£:..::-:
- Part _.III- .ot · tbia ·:permit~ >-~·InforJiiat~on .-not :·repor·ted c~9n_~~th~'j~~~:t1~ 

above apecified forma ahall·::not ·be ·-deemed 'to ""fulfill ~"-•~~~-,_:.:.:~::· 
.reportinl -requireaenta ;,of·:~t~la -.·,erllit. ,;.>.It ~hall ~e _:<~_hJf~~~~_. 
permi tt.ee 'a ,reaponaibil_i t7 :t.o ·llaintain :~an --adequ~t.e suppl~ ··~f~~{;;)_:: 
f c.rm a ,to 'c re por t·'·C round· :,'1olate r-4Do.n ito r 1 na ,4a ta -.-t. o ~-:~ne_-;:·..,;:;7:-~=; 
-Departme~t. ·_,~,~- · _ ,.:~:~~_.-:· .:.:.-.:~~--7-·-:: ~<~ _:~' . _ -- ,-:~·:- ,~,~~-:~~;6:~3f~·:~\}f"1 

· -··: -~- :~./!":_:\:: <~~~?·J,~i~~:.::ffE;I'i~dftt~t':J.f~;?fif,;~ 
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28. Th~ permittee shall sample a total of four 1round water 
monit.orinl wella (HW - 1, HW - 2, MW - 3, and ~W ~ 4) 
accordinl to the schedule listed 1n T~ble 1, Part III-DOW of 
this permit. All •round water elevations auat be deterained 
prior t.o evacuation and aaaplinl of t.be wella. 

29. The permittee shall sample the around water mo~itorinl wells 
in the followinl order: 

1. M~- 1 2. MW - 2 3. HW - 3 4. MW - 4 

Samplina and collection of around water elevations of the 
wells shall commence approximately one half hour before the 
peak of low tide. HW - 4, the up1radient well and laat to be 
sampled, .shall be sampled no later than two hours after low 
tide. The entire samplinl routine ahall be performed as 
quickly as possible . around the peak of low tide and shall 
not exceed three hours in ·1en1th in an effort. to circumvent. 
tidal interference, 

30. In the event. that. some or.all of the wells recover too slowly 
such that the entire samplinl process cannot. be performed in 
the three houra aurroundinl the peak low tide, the followina 
modifications to the samplina requirements may be 
implemented: 

(a) one to two well volumes, inat~ad of the recommended 
three to five volumes may be evacuated durina pur1in1; 

(b) 
• 

The wella may be evacuated aa much as five hours ahead 
of time, durinl. the onaet of low tide and allowed to 
recover before aamplinl. If the wells recover ao slowly 
that thia atep.muat. be implemented, then the water 
level readinaa ahall be taken immediately prior to . 
collect.ina tbe around water sample. .·_:.· 

·-

The perai ttee ia · required to in fora the . Department of ,·any . 
well recovery probl~m. The permittee •u•t secure the approval~~~.: 
of one of the -above ·listed aamplinl modifications or otheT, ~ ... 
prop~aed modifi~ation from the Department before the.: 
modification may be implemented. . . 

. ~- ,.. - . -. -- _: .. _. --. . . . - .. -... -. · . .:. . .::. :-:.-_c,• _. •.. 
- 31. In -addition .to :the samplina reault.a coll•ct.ed.-from\t.he ....,ella;~::{':.:. 

'·the -perai ttee •1• '-requi.red ....to prepare· •nd -:.~ubai t.~-a :~round.'~~:"/:-. · 
water contour •ap :ba11ed .on water. _l evel···readinaa collected:4!:-~ ,~.
from· the. we_lla and an)" ... retained .piezometers ·:for.-=~hat,~amp1inJ't$~;:J:.~ 
round. -1'he ·map -:ahould .ahow _d~recti9~1'-,()f --'tl:ow; "•nd ··.est_i~~~~~~{~~ 
flow ·rate.- · · _ .,_":...·.·····.:,; ·:.:: _ .. -~ ... -,:·.;-.: . .,..>::.--.-·-·· 

· ···· · · · ~,t~--~~~'~/'' ·,·~.;-. ~:;~~~·:rCj:;·_::.;:i~~;~i!~ 
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32. The point of compliance for the post closure monitorinl 
actions at the LCP facility ahall be a vertical plane 
immediately downcradient durinl the peak low tide condition 
of the LCP alud1e la.oon. This plane shall be defined by 
monitorinl well• MW - 1, MW - 2, and MW - 3 which are 
located on Fi1ure 1 of Part IV - DGW of thia permit. 

33. The compliance period durin1 which LCP ia responsible for 
post closure monitorinl shall be no leas than thirty years 
unless pursuant to N.J.A.C. 7:26-9.9(c)l it can be reduc~d. · 

34. The permittee shall conduct post closure 1round water 
moni torinl accordinl to the schedule indicat~d and for the 
parameters sho~n in Table 1, Part III - DOW of this permit. 
The hazardous constituents contained in those monitorinl 
requirements are: 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium (Hex) 

Lead 
Mer cur)• 
Nickel 
Selenium 
Silver 
Thallium 

Ground ~ater protection standards for these and all permit 
parameters can also be found on Table 1, Part 111-DGW of this 
permit. 

35. LCP shall perform the sta tisti~l requirements of N.J. A. C. 
7: 14A-6 .15 usin1 the followinl parameters: Mercury, Barium, 
TOC, TDS, and Sulfates. -

36. The Department reserves the rilht to require LCP to utilize 
alternative stati~tical interpretation of th~ monitorinl data 
in the event that the control chart method does not indicate 
accuratel~ •tatisticall)' ai&nificant variations.- .. 

37. LCP shall aubmit, vithln 30 da)'s of the ·•ffective -date--ot·' 
this permit mod~fication to the Department, documentation as~ 
to their financfal assurances reaardinl their post closure 
around vater monitorinl pr~aram,-&s.required under N.J.A.C. 
7:26-9.11. •. ___ -; __ ' '- ". - - .,--··' .· ;··_: __ --.: 

•, ,~·. . . . - ·.' --~-· : ::; - . -· . . - .. -.. . - . ., _. ~-.. _ . ..::.:..;: -· .. ·- .. - . - ·:~-·- .. __ . ·=-·-· ·.:- -~-:--~-";.:~. ~~·-~:: .... ~·::·~:;.· :~ 
38. -Compliance :f1oni t_orinl: -~::-. >~--~ .:..: _- -_:~ · · · :-_:_-._·· .. "'_. -~~-:..: ;: ·: .:.:.·_.::_:;.:-;::_,_"""':-:.;., _,,-~~~-:-:;:· 

. . - - .. : • ·~ . • -.,:. -... --:_ -: --· -·: ·· ... r: -~. -~: :. :: :.-:~~·- ." ;..f;·:.··.-·--~~ -·" ~· ·.·: ~: • 
(a) ·_· .. 'In· ;:the .:eveilt_"·:-t.hat. -~round )~ate-r.:::.aonitor ina·~equh·.emVlt.~ ~--~f~;~
. - . and limi ta tl ons ·-•re -exc;eeded j-<'::Wi th 1 n -·t.hree ·";( 3 f/.d-..YA--~:~-:--:·:~~-

·.--after .-detection i~:>f ~the··~x_l:)edence .r.:-the ·:permit.t.ef! ~:.nall-=~tti ~;-. 
: not 1 ty -~h~ · ~~~~~r~men ~ ,~f(~h_e~~~-~ed enc~ •:~ · ;_~_-:-; ~~:·<~f~>~/:}:~~J"i~~:~~:· 

·: :~~-;-- ~t~: ::,~ -I~~'.·-~f5z:_;'#'1~~-~~~:~'ot~-~.'~·-~~J&;g{J~~r+: 
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Part IV-DG\1' 
Pale 9 of 9 
NJ0003778 

\tH The permittee .shall submit to the Department a 
compliance aonitorinl pro1ram ~ithin thirty (30) days 
of written notification by the Department that the 
aubmiaaiort of the compliance aoni~orinl pro1~am is 
required. The plan ahall be in accordance with 
N.J.A .• C. 7:14a-6.15 (j) and ahall include an 
implementation schedule for further atudy to define the 
aources of contamination, the apecific constituents of 
concern, and the vertical and horizontal extent of the 
plumes. 

(c) Within thirty ~aya of written .Depart~ental approval of 
the 1round ~ater aonitorinl pro1ram required above, the 
permittee ahall be1in the approved atudr-. 

(d) The approved around water atudy ahall be completed 
within 180 da7a of the Departaent'a written approval of 
the pro1ram. 

(e) Within thirty (30) daya of the completion of the around 
water study identified above, the reaulta of the study 
and recommendations concerninJ a corrective action 
pro1ram shall be submitted to the Depar~ment in 
~ritinl• Purauant to N.J.A.C. 7:14-6~15 (J) 10, in the 
event that the permittee can demonstrate to the 
aatiafaction of the Department that the permittee is 
not a responsible party for the permit excedences 
inveatilated aa a result of this Special Condition, the 
permittee ahall not ~e re~ponaible for the 
implementation· of a corrective action plan as 
delineated herein. 
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~ove~ber 23, 1938 

David Bee!:lan 
Di·;ision of Hazar::ous i~'aste ~a::age~ent 
:·letropolitan Field Office 
~\cw Jersey De?.art:::cr:.t c£ En'\"ircr..::ental Prctecticn 
2 Bobtock Place 
l;est Orange, ~J 070.32 

Dear ::-!=. Bee::an: 

Cert:..fied :·!2il 

T.~is letter follows up the release reports provided to you by LCP 
C~emicals Inc. on Sept~ber 29, 1988 and October 18, 1988 (~atior.al 

Response Center Reports 13601 and 14234). The enclosed report 
describes soil conditions found during a preli:ninary soil boring 
program as pa=t of a building expansion plan. · 

The reported data indicate limited soil cont~ination by heavy 
metals, primarily mercury, and various chlorinated and non-chlorinated 
organics. The LCP Linden facility was operated as a mercury cell 
chlor-alkali plant. A Purasiv Hydrogen Purification unit in the area 
(see report Figure l) could have been the source of the mercury 
contamination. LCP discontinued all mercury related processing on this site 
in August, 1985 and no longer uses the Linden site as a manufacturing 
facility. We believe that organics found in the soil may characterize 
soil conditions which are typical in the artificially filled areas and 
industrial sites along the Arthur Kill. 

The report indicates that the area of concern is located close to 
Building No. 231 and is well within LCP property lines. The area is 

· not accessible to the public and soils in this area are not disturbed 
during facility operations. The building expansion program is 
temporarily on hold. 

~ series of ac:ive grcund~ater monitoring ~ells surr:ur.dir.g a 
previously clos.::d landfill are also hydraulically do..,-ngradient o: 
Building 231 and quarterly data from these wells have been submitted to 
the Division of Water Resources quarterly since 1983. This database 
shows no mercury contamination and area background for the organics 
identified in t~e Building 23 soil sampling. The closest ~onitoring 
wells are about 135 feet downgradient fro~ the soil sampling area near 
Building 231 and water-quality data from these wells show no evidence 
of cont:a:ninant ::ligration. I would be pleased to provide this database 
for your info~ation. Given its location and li~it:ed areal extent, we 
~ust conclude that the soil conta~inat:ion near Tiuil~i~g 231 does not 

,.---- - --- --~--
,... -.- ._.; -··-..; ·-·····--··-==-· ..• 
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i:lavid .E.:e::::.an 
~ew J.:rsey Depar:::::.en: of 
:::::·:i!'C:'.::enta.!. P!"ote:.:::.:r.. 

LC'P is cu:-rently p:-eparing tc confir:: the :-esults of the iJreli:::..:.::a:-y 
soil sa::::.Tlling near Buildir..g 23:, a::d develop a re::-.edial ::.:..:.n. ·,;e ·...,.il2. 
:,..._...ar_. t'"'"" ~ian:~ ··c·• ,.., ... c----'·· .. \J~"' \.6 •••- :J- • ....... J u. r• ·-:"'.:...-/ • 

Please call cie at (2pl) 862-1666 if you have any questions or need any 
further infor::ation. 

Ronald J. Burkett 

RJB/lp 

bee: T.S. Farmer 
P .D •. Moore 
Richard Levac 

K. DeVoe 
D.P.DeNoon 
Michael J. McEachern 

3zufJ1~ 
----------- ----·~ 
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REMEDIAL SITE ASSESSMENT DECISION - EPA REGION II 

Site Name: LCP Chemicals Inc. EPA ID#: NJD079303020 State ID#: 

• Alias Site Names: Linden Chlorine Products. Linden Chemicals and Plastics. LCP Chemicals and Plastics 

• 

City: Linden County or Parish: Union State: NJ 

Refer to Report Dated: 6/16/95 Report type: Sl 

Report developed by: PIRNIE 

DECISION: 

I I 1. Further Remedial Site Assessment under CERCLA (Superfund) is not required because: 

I I 1 a Site does not qualify for further remedial 
site assessment under CERCLA 
(No Further Remedial Action Planned • NFRAP) 

I X I 2. Further Assessment Needed Under CERCLA: 

2a. Priority: I X I Higher I I Lower 

2b. Other: (recommended action) 

I I 1 b. Site may quality for further 
action, but is deferred to: 

DISCUSSION/RATIONALE: The LCP Chemicals site is located in an industrial portion of Linden, Union County, New 
Jersey, adjacent to the Arthur Kill. The site is bordered to the east by South Branch Creek, and to the north, south, and west by 
industrial facilities. Chlorine production using a mercury cell hydrolysis process began at the site in 1961. Sludge containing 
mercury was disposed of in an on-site lagoon {the Sludge Brine Lagoon), located adjacent to South Branch Creek. Overflows of 
liquid from the lagoon to South Branch Creek were observed in 1972 and 1974. In 1979, approximately 10,000 to 20,000 gallons 
of mercury tainted brine solution was released do South Branch Creek as the result of an equipment failure. Sampling conducted 
at the site has indicated that elevated levels of mercury are present in site soils, as well as in the surface water and sediments of 
South Branch Creek. Groundwater is not utilized as a source of drinking water within four miles of the site, and there are no 
surface water intakes located within the site's surface water pathway. Fisheries exist in the Arthur Kill and Raritan bay. Sensitive 
environments associated with the site's surface water pathway include approximately 11.29 miles of wetland frontage, a state 
designated area for the protection of aquatic life, and habitat for one federally-listed endangered species. There are no schools, 
residents, daycare centers, or terrestrial sensitive environments present within 200 feet of the site, and there are no on-site workers. 
There are approximately 14 residents within 0.25 miles of the site, and a total of approximately 150,000 residents living within four 
miles of the site. This site is recommended for Higher Priority for Further Action (HPFA). 

Site Decision 
Made by: Jennifer Snow-Ashbrook Date: 7/25/95 

•• 
EPA Fonn # 91 01).3 

100025 
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Mr. J~-nes ~idy 
El~VIROHr.U:~NTAL PROTBCT!ON AGENCY 
26 F~der~l rlaza 
Nmo/ York, New York 10007 

June 2 7 , 19 7 5 

Re: N.:IOOC377B Ncmcompllance Report 

Dear· Mr. Reidy: 

- - c. 
\. 
r-

- _, 

On Wednesday, June 25, 1975, Linden Chlorine Products had 
mechanical failure that caused ·nine hours of noncompliance. 
This letter confirm!> my telephone call to your office repor-::ir:g 
tl1e noncompliance as stipulated in the permit. 

1. The cau:>e of noncompliance started ,.;i th schedule:d maintenan~~ 
of the filter of the waste water treatment system. Shortly 
after work was in.it..i.a.tad <ll.1. the filter and ..:ater Vi'S k'ainq 
impound~?.d, a critical water recycle pump failed. This caused 
a very high level of water in the impoundment system ·and, 
thereby, caused a failure in the impoundment system at the 
place of an old sewer that h~d been plugged. The break-::hrct;.:r}l 
was not readily apparent until a milky precipitate fo~d. in 
t.~e outfall ditch. 

2. The discharge ,..,ater was high in pH and was· tested in the outfa!.l ·. 
ditch at 10.3 pH. There ~rere no apparent sus~~r1c1ad · :;clids: in 
the discharge water. Any other contaminants \·Till have to a\·.':it 
time consuming and Complicated analysis. 

3.-The condition existed fo,r appro~imately nin~ hours and was 
corrected when the scheduled maintenance t-.'ti!'l finished on- the 
waste water treatm~nt filter, and the pump ·~as -repair~d so ti1e· 
high level· of wat~r in the impoundment .basin could be lo!Jer·::<l~ 
a."'ld pumped to the treatrn~nt syster.1. 

... : .. -"':'· 

.._. . . ~ 

4. Work. is prC)gressing_ .on -obtain~n'f -~~--:~paE~·~ilte_r ~~f~~. 'the~,-~~&~:~·.?:";.~.::-~~~.::-.::~ 
_;water -tr~tn:en_t_:_system._,~::-~h~ ~X:l.~ca!_J;PwnF.r_-ti..l6_!:_~-!al.,led :\-ti.ll-·:-;_::-=f.:.~'·-:£.~:;7£:';: 

::_~ .. have . a .complete -spare pU.i11p ._,and. ~tc;>.r.c_~h~.:!.S1l_a_F.9-=~Jne?tor·d}a? ~:~~,: ::::~-~?~'"'.:; · 
, -_ · arrived and :deli vary of .. a complet~:-sp~r~ P.l.ltip -is~~now •. pronp.sed __ ~-~?~~-~~;"3::-=:. 

--··· · ·by -t.b.e ·nuln';l:!a.ctw:er .-for late ·;Iuly~::;:·~~':: . --~ ·· -:.~ _ _._,, ::.;;· .. :-: . ...: --!.-- - , · ,;,:~~.,;.~~:sy;z. •.. :~··_: ·- . . ... 

--.. .. ~ 

· .. ·.··. 
100793 _: ~--~~-? -- , .. _ ... _ 

. .. --... -:. · .. - -- . -·-:· ':'":,;, ~"'S-~·.,.,..:-::..:~"7-':":--. .. ·---~- .:. 
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Mr. Ja.~s .Reid7 -2-- June 27, 1975 

5. 'l'he bre3.kthroC::;h of t.'f-1c impounc11~r.t system has apparently 
been loc.:J.tcd .:l!ld will Le perm~nently plugged so a repeat 
of the J:-.igh l~\·cl will :1ot cc.use un u.iperl"-:iitted discharge_. 

lmy qu-~ians ~ec-rniJHJ 
or myself at any time. 

LLD:dl 

Sincerely, 

LINDEN CHLORI!:E PRODUCT:5, INC. 
-~ ---~ 

~;7.U~-
Lu theJ: L. nunn 
Vice President of l-1anufacturing 

cc: Director, Division of Water Resources, NJDEP 

: 

_. 
..,. 

-· 

. - -~- ..... ....... -~ :;_ :_·~-·:.~~ ._ ~:: =~~..:. : . 
... -.: _. . .. _· ·, · .. ~-' 

:-~-- . 

!-- :. ....... 

:. :-. ~ •• :+..:.. .. ~- --__:__ ~:::-..::::::;::~:-':: ,.· .::.:<.· .. --~":.:- -- . · . .:;-;-:_ 10 0 7 9 4 '.: .. .:.~-*'· _. __ _ 

•--~~5 ._:- ~- :·:". :~~~~-:~:~~;;~~~~~}iz;~¥{~j~~}:fi~{~;::-~~-~~ii~q. -~-F~~~~~-~~~7-~~~2~i~;~--
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3.U?.~ or a;z.·~ ~r£ 
r;.cr: tn- ~:!'!cr.: 1'l::m:'T 

F:o.:! l.i: y ~!<Jr.:~: Linden Chlorine 
.Products 

F~.::li ::y Tr?e: Chemical Processing 

Strc~r:: South Wood Avenue 

I.D. ·.: 

Lor:: 3 

~OtlC!. 

Thurs . 
D<J::c: 10/9/ r~~e: 10;00 a 

80 

Block~ 587 

C:o~.:n::r: Union County Person Conr:ac:~a; Russ Del Tufo 
Posicion: Process Project Engineer Ir:sj)..:!cr:or: Steve Carfora/ 

Bob Chiner_y_ 
t,•e:!r:!1cr Condi ::ions: Clc~r LYI Rain I I Snou I I 
l"i::~ Di:ccr:ion: Speed 0-5 ~!PH 

Security ~Ie.lS\:rcs: Fence lj Yes /7 No 

Cu.lrd ~ Yes ~ No 24 hours 

Other -----------------------------------------------------------------------Safe::y Fcatu:-cs: 

Ll No 
Type: 

E:-::in~uisher iXJ Cuns I I Other I I 
Pro:~ctivc Clo~hin;: f.K/ Yes I I No (Issued to E:::?loyces)-

t,'ritten ~-c~e!'ley ?roc:edt:rt!s Po~!!~ It Y'es 

Ins?cc:!on Obscrv.1:ions: 

" Ocors: On Si:c /7 Yes /Xi No O!f Site I I Yes /'X/ !\o 
Source: 

• .. ~--L~.:ks. Spills : On Site Yes I I No Off Site 

See comment (2). 

ll "1"es - ·-· 

.. . : •.- . 

0'1 
00 
00 
0 
0 
r-1 

•· 

http://Ovcr.il


L 

• 
r 

I I . .Q Ji: ::o 

I )I ~:o Wlll. be disposed of on-site • 

Co~citio:-1: 

Nu~b~r or Le~kers ------------------------------

I I F~ir l...:iJ C~.Jod I I E::celll.!:'lt 

I I ~o No waste being hauled off-site. 

&::~:cri:l; Sysce: Air I XI Yes DNa 
t.:atcr /x/ i."es // No 

Do~s T.O.A. r<?:l~ct c~p:!:,ilit•:: (T::-e~t>::c'!"lt/Process.as) / I Yes i/ No 
We are waiting for submittal of Registration-applicatiOn and Engineering Des 

E:->?l.lin: 

17 yes - t\w:-~er ------
Pb:os: I I Yes I yf ~=o 

~c. ____________________ ___ 
Loc:!tion: --------------------------------

1. ______________________ ~-------------------------------~-----~-----~--------------

2-·--------------~---------~-----------------------------------------
3------------------------------------~-----------------------~-----------------------' 
'·---~~------------------------------------------------------------------------------------------------------
5--------------------------------------------------------------------~ 
. 

Obze:!"•::::!:::-:s :Jn:!.lui o::~~r Cv::-.:ner.ts 

1. Bullet tank farm.. The diked containment area for tit is· tank :iarn(was/~ · 
almost totally filled with sludqe and slurry·- the freeboard ~eft .was 
less than 1" in some areas and 7about 6" in other- areas._~ Mr. Del .!I'ufo. {:--·~: · .. · 
said that the di~~d·area MaS:='l-ast pumped t>Ut:·about:J.Js :weeks:-ago •. :"'-~~;;:,:.~~7}·;·:·: 
recommended -that~e :,:s:tirt ~-~mpt_y .out:-'ithej-:dik~4'.:.-flr:E!a~as ~oC?_n~$ h~:Y~t.:+~;~~~ 
P?Ssible :·so ·."there wi_ll d:>fl! ·no :·,;ove~flow .:.:and--s. Pi.llage._. ~:-:-~~~.')4~·_1.-u~_g~.~~-;~!.:;;~a!~~.t;·~f. 
e1 ther be removed :With a ;·bac1choe }·or ·-ow ill :be·· fl 1]sh~d "''but~ti.t ~ha~ ·"=~·':::-:.~··i'0.· .:.;:· 

. farm wi th~a water -l:U:>se··and _.l)e_-:grairieci -~into. the:._trenc.h :""!!ys~em~~: ~-~·~f-:5:;:~.6.;:5·~~~~-:i:: 

~ ..... ;:~~~ .... s ........ - .... -_. --- ···--.:: --"'-. ___ ::.-_..-. _____ .,__ .• __ .--·- _,., 't" .... J1 .• rv ''~nr"""r'·s--~ ...... :.:·~~ .. -~: 
,1~-- _..,.=-:./.))jl· -~ ...... -,:.-~_;;~-, .::.~:..~ .. =:=!"""r.-:-<-:-·;,--~:-~=...~~.;--;:'~~-""~.::.,·~- ~{.?~."!"'!';~_.:., ~.~~~~:-. __ ,-;y-· . -._·_- __ ,_;.. -: ~- :_~i-.~;-~t:-~~~::-..:·:-~~==~_;f;~~_....;;:=~~:;~--:::~;=-=~~--·':" --~2..--:"!1 -~----'- --- ~- ~---- -- --1;_.;; 

~ZC!.A.-.· ... .,.._., ...... __ ~ _;.,.c..~ . ..,....-._,_ ....... _. __ ...,.,,..,_"'-·,--:-.--~" .__.__ ... ~· . .o;.r.-..;;...:-- .=:o:~-"'j" 100890 -
· -- ----. __ ,~- :.:::; ~--· ·_--:;:..;~-~·.:_~-~Y::7..~=<-..:~-:::-.~-o;;..·~~·Jf·:_=:t-;.~.::::~:;:~-:.tt "'"-.~2,:;t__. . . .' ______ __ '"""'~ 'r·· 
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10/ 9/80 

• Av(. t4 silo. This silo has been down since St!nday, 10/5, in order to remove 

the sludge that has settled in the silo. The sludge is dripped out of the 

bottom of the silo, collected by a front loader, transferred to a dump true 

removed. The silo should be back up next week some time. 

LCP is still able to treat its waste water even though the silo is ddwt 

The sludges that collected in the SOOK tank and are normally pumped to the 

#4 silo are now being diverted to the lagoon. The liquid t~at collects in 

the lagoon is pumped to the pH tanks, bullet tanksr etc. The sludge that 

settles is left in the lagoon. 

During the.course of cleaning the silo sludge has fallen on the ground 

in the area •. This sludge will be flushed across the road into the sump· ----
next to the SOOK tank. 

~~------------------------------~--------------
We also saw sluaqe ea.ked on the floor in the brine buildi~ !!ear 

---...;...;;~- -------- ·---·-···- :--·- ··--·- ---.- ·- -0--- --· ·-···- ·- -. - ·-·- -------
• where the brine filters are. Mr. Del Tufo explained that this sludge is 

flushed into the trench system which leads to the. SOOK tank. 

3. Aooroximately 35 drums of Hg contaminated graphite are stored on pallets 

south. of the lSOK brine tank. Many of the drums had plastic tops. The -ones. 

that did not should be covered. 

next to the roaster. The sludge will be disposed of at ·the_la9oon. ··'The· .. : .. , .. 

roaster was down today for two reasons: 1) to strain rocks .out of. the . ~. -
0 • • • • • - ~~ - - ·, • .;;.-: :.: "'&f." 

sludge that-is to· be pumped through-_the roaster: :and..:2)··_maintenance_~9:rJ:c:~:-~ 

·· f~r .the Cvac,;\lm fll ter. :~§ ;, ~t :~!'~,: ~;.1;~•H{{:~~,:~:~ ';-;~~ ,c;~Sc,~~,~~f 
__ s.--- -w6i~-~~~ -~ohtinuing .·.on ;t~he -n:i'~a~~k-~2i~m-::~ext~~o~~t.he~~~il~"t:··tank:;~~ritt-~!~~~ 

•. -~- ~' _. ·;:-·.:·:': :::.... . . >- :__-: :. . ··. ·:.-. -:-- . __ , --=--- -. :_:.j::.:·:tff:J,-s.~.: 
. ·--"The ·three ,(3) '-concrete ·pl·a·tforms ~or,:~a-::tanJts:-have :been :.COnsf:ri!stea;-~~~::y_-· 

• , ' ' ~;t~[~}~.?;,;.si!n~ri; (f;;.~,;}'o~~~if~;t,_~;;:::¥~i1~7~~~~:~::;,~·~'iir,ilif/~~j 
.. ":~:~.~~-{:~;~~~:~~~j~~i~~!:~~;1tll#/ftJ!tli. --- -·.-·-· -~--~ -·- .·.;.-;-::. ·-7J,_··--=--~---" -:""~.:..~,,.-. . .-"!' .. ~~-... ....,__ ... ___,....~--~--.. 100891 ~ : <~,=_:::··-:f{;: : :::::_-_;,::t-:- -.:;_·~~~!:=::7=-=_;~:-~·t: :::?"..-::;-~~.:::2:;:::~,...=-::· ·:---;;:::.=.::.-:': .,. ·- - --- . -
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3L~:.r OF Jt!.z_:_-uot:s t.:!.ST! 
FACI:.l'!"i' I::~?ZCTIC:-. ~C:-..'r 

,, __ ,... 
I 0 • ~ I •, ... 0 

Linden Chlorine 
I. D. ... , 

·" D-~-.. ~: Thurs.-,_~· 9·00 am '" 1/22/81. ···-. . F:..::I.~::: T:::-:c: Chemcial Pro~essing 
S::. ~ c-~ c : South Wood Ave. Lot; 3 !iloc:~: 587 
!Ot-":l: Linden P!1onc: 201-862-1666 
Cc~;:1~::: Union . Pc,son Cc:1:~c:~2~ Russ Del Tufa Pozi:ion: Process Project Engineer Stephen Carfora 

Clc~" L_~ R3in I I Sno~• I I 

30 Speed 10-15 ~:?H 
rc:1Ce Lil Yes I I ~0 

Cu.:1rd /X./ Yes I I No -----

o:r.er ----------------------------------------------------------~---------------------------------
I I ~o 

Ty~c: 

E:.::in~uis:~:!r /XI G~s I I 
, .,.. c;.. • - - " .. " C, o' 'tll.. n .. • /-vi Yes 
• ~ ~'-~.. ....... \,; - - .::t• __ ? 
(!~sue~ :o E=~loyces) 

o:;,e:: / I 
I I No 

!·.7:-::: t ..:n ::::::-;e:'lc)· ?:-ocedu:-c~ Post~c r7 Yes /Yl ~0 
Ins~cc:!on Cbscr·:~:ions: 

' Oco::s: On S i:a .!:1..1 Y~s I I No o== .... Site I I Yes /XI ~0 
Sou:-ce: I . . . Sulfide ,qlqr amm lp•llet tanks-_i\ur effluent treanten~. 
L.:!s~s. Si'ills: On Site IX I Yes I I No Off Site I I Yes I X./ ':\o 
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Co:'"lc:.t:o:"t: 

·-I I ?cor 

\:~~: r.c.';:s:..!:-cd .D lt!S a ~io 

}:l;::::-1::-s ::lis;:l:.;;cd I I Yes I I ~lo 

Yes I I ~o 

/Y Yes I I ~o 

1-1 Y<!S -· .o 

I X/ Gwod 17 

N/A 

LCP has not had to use manifests because 
.it does not ship any hazardous waste off 
site. 

LCP does not have any groimdwater moni
toring wells,LCP discharges effluent in
to th~south Br~h creek, NPDES per-

r~:lcct C.:l;:'~~iE:::;:: (T:-a.a::::c:1tiProccssas) _ . .-_1 Yes Ll No mit NJ0003778. 

E::;:.!:.i:-:: LCP has never submitted a registration application fonn or engin~ering design for. i~s 
lagoon (landfill) or roaster.LCP plans to meet with ~~ officals or February 17 to dis· 
cuss this matter. 

~:-!.~s ~~~~=~:i: Lf yas J.:ij no , !\u;:.!je:-
_____ 

?::.=:os: I I Yes IX/ ::o ~:o. __________ _ 
Loc.:l:ion: -----------------

1. _______________________ ~--------~--~-------------

., 
···------------------------~------------------------------------3. ____________________________________________________________________ __ 

' 4. 
-----------------------~---------------~-----------------------

······ --

5--~----------------------------.,.-----.,.----. r • 
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• Observations and/or: Other Cr I..CP 
l/22/81 

.· ·.-:. 

4. Near the SOOK tank I observed liwjd )'hjc:h l£'5 Jca!rini o!Il: gf a cracked PVC pjpe 

near an elbow .ioint. The liquid was faJJjng on an 1mpaved area (soil cavered hy grave 

Hr. Del Tufo said that the piping cam·s wash down »·arer from the eel 1 room snmps ip 

buildin~s ?30 and 240 to the SOOK tank "'tr · Del T)]fo f'jJJecl Ollt a work order recy,est 
~ 

haxe the JeakiPil elbow repaired I wry 1 l d £1 aS 5 j f}r tb j 5 2 5 2 mj POT 1 eak 2Dd &pi 1 1 apd 

r reccmewfed tbat be tate care at t~ as snnn as possi"bie 

5 Dntm storage. I cp djd not yet process the dntms of mermry coi:ltamipated graphite or 

roasted sJndge 

6 I cp had a crane ansi te to dig 011t the l agoou to improve tlte flot.r of effluet:lt to tl:l< 

7 Chern fix lagoon, !,layer of jce vas c:t tap o£ tJ:ae 1~ lUI daecked the level of 

(measltred op the slant) 

lagoon. Also he will test it for mercury and solids. After the inspection we checked 

the engineering drawings for the lagoon. We found that the leachate pipe collects lea·-

between the liners or tbrough both liners. 

~ - . . . 
. ·- - . . 

·. ·':' 

...... .. - --~ 
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?>wr:::.:.: or H.!.::~uot:s t-:.:..srE 
~ACI:!TY r::~?:C!IC~ FO!'~t 

Linden Chlorine Products 

~.:.:~l.i:·: T~·:-:c: Chemical Processing 

S:=-~~== South Wood Ave. 

Tm-.~: Li~ 

I. D. 

Lot: 

. ... 
.II 

3 

.· 

D.Jt£!~3/19/81 

~lee~: 

c.~~n:·:: Union rcr$oa Co:1t~c :~2; Rus Del Tufo 
\ 

Po$i:ion: Project Engineer 
Torn fuwney 

Clc.J:- lXI Rain I I Snou I I 

\·!i~.: Di:-cc~ic:i: s 35 Speed __ s.._ __ ~:r-H 

If No -
o:r.er 

I I Ko 

Ty;:c: 

G~.:ns 17 
P:-ci:.:c::::.-.·c Clo~h:.:::;: /1..1 Y~s 
(!~s~c~ :o E~?lQyces) 

Ins?c::::::on C!:scrv::::ions: 

o.::::-:-s: c~ Si:c I I Y~s 

Scu:-cc: 

Ot':le:- If 
I I !\o 

o:f Site I I Y~s I "'I !-:o 

... . .. .:.~~= 

L~.lks, Sjl ills: On Site . I XI . Yes //::'No .Off Site I I Yes lxl ~~o 
~ ..;. . . 

·so'-!:-:~: see COJ'IIllent # 7 

~0 ·I 'i 

9:15 

587 

. -·~ 

... 
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• L.~.:::::::.::;: I I ':"<!S ::u::-.~~r o: Le.:lkers -------------------------
G ... '.-.·-"~.-~ 1- ... -_ ...... -.• -"' _.: ~ _: .-.-••• • I ,' -.-~ ... "r ;--vi F..,· 1-1 G d I I - 1 1 ~ -- - - \J .1. wl!' - .;o - =.:::: .. _c:;~.. 

NA 

no material sent off-sit~ 

Air I X.J Yes 

_. _/ Yes I I No 

N:) TOA in effect 

I I y~s jJ. no !\~e.: -----,. 
.. c ·------------ Loc.:::icn: -----------------------

1. _____________________________________ ~--~---------~---~------

~ 

-------------------------------~-------------------------------------------

3-~----------------------------------------------------------------------------------
4. 
-------------------------------------------------------~------------------------... 

5·----~--------------------------------------------------------------.. . ~ 
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Y~s If :\o 

G:.:~s 17 
!Yt:" ':es 

.... 
~:;; ~\o ~ Off Si::c I I !"olS 

s~~~ee: ____ ~----------------------------------~----------------------~. 
~j;) C1:1 Si:~ l'CI !"es I I 0 :: c::.; - ... 

-- -- L. .... If li!S It· ~:o 
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- ~ •.;-- • r \ :.'1-.. t..i, '-<./:~ L-4~ _] _( s 7 

!r:s;:occ:::or: / 6--. ~ ....... ~ 

h'e.::::~r Cc::di::::ic:1s: Cl~.:::- L'lt/ R.Jin 

..s T~:::p: So 

i/ ~0 -
O:hc!" 

----~-----------------------------------------------------

-::-; .. ,.:~~:..~~ ... ,. /:vr Yes ·-·t,.;·-~·· ... •··.::;, N I I ~o 

::.:.;:,~~ui~~ Ji!i C.IO.:l.S Ll 
P:-c:::.2c::.vc Clo!.!'li::1;: JXI Yes 

(!:;succ to E:::?lor-=es) 

CC:~:-s: On Si:::c /l Yes 

Source: 

G±i, S?il"0 On Si:e ~· 'te.s 

s"""-- 4---...7 d 2 S-··--!"'l· ~-- .... -· 

0~= ,, -
I I No 

Off S!.::e I I Yas .J>i!f 1\o 

Of! S!.t.e . ' I I T'es 

F.:lir kl Cooc1 I I 

.- .:: . 
. . · .. 
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Cl'lem·2S 
Seoc. 75 

"'f ERSEY STATE DEPARTMENT OF Hf T' ) 
.,TREAM OR WASTEWATER ANALYSI: 

Ft!LO "'FORMA-noN 

100907 
I 

Tune A Date Receind ---By Labt 

ub. No. -------

Sample No. -~ ___ ,_q 1 __ 7....._· / __ _ 

De zl aped "?!. 4.. 

now Rate L~...,/~v 

. --------------------------------------------------· 

I 

Oil a tions Requested 
(Bacteriological) 

Color{unitsJ 

Odor (cold) 

Turbidity (units) 

pH~ IZ 
Acidity to pH 4 

Alkllh:dt) ta pH4 

Nitrite N 

Nitrate·N 

AmmoniaN ~ 
Total Kjel. N 

ITEMS CIRCLED BELOW ARE UNSATISFACTORY 

110 I 1 Jto.ljtA f lQ.!tl 10-'1 1~1 1().61 

JUN 16 1978 

Chloride Sulfate Other Determinations 

~- ed Solids Grease It Oil 

Ash Cyanide 

Total Solids Chromium Total 
.. ... ••••• .............. •. 1 ,. "'-,~-· ..• ;- ... -... . .. - ... 

Ash Chromium Hex. ~---:. .•···. ~. . . . . . ..... !-. .. ... ........ .. •..... ..: .• · .. J .a. 

.. 
. Total. P0.4. Od!l.o··PC4 

.. -. . . 

MBAS Copper ' 
..;~f'i 1 ~ )://0 

Phenols Lead r:-~:-·7 ~~· ··~~~ 

J;l.57 ui't. Ui L~.;j:.~·.ac~s & If a. -
COD Arsenic . . · . 

.. . - ·-- .... Iron ·Zinc -. - - - .. ··-·· ... 
. .. - - ... .. · ~--· ':'"',· .· .. ·- .... • . 

.tab. n.o. : ~- ·'-> 

• Field D.O.-· 

~pleCone.~ o.% .o.s 
BODs . :.: c·- .!..: . :·· . .:-.:.- .'";·.:_·_.,·.,:::": .... 
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ST.AT:E: 01" ~EW JERSEY 

DE?.-..RT:!o!E...'iT OP' E,V!RON':!o£E~TAl.. PRO!EC":ION 

OFF'ICt OF iHt: CC)-4 MI SS ICNO:;:l 

P. 0 . BOX 1390 

iRC:NiON , N.J . 08625 

609-292-2985 

September 18, 1981 

Ronald J. Burkett 
Vice President, Technical 
Linden Chemicals & Plastics, I~c. 
Raritan Plaza II 
Raritan Center 
Edison, ~ew Jersey 08837 

Dear Mr. Burkett: 

Enclosed please fi~d an original and one copy of the 
executed Administrative Consent Order concerning the 
hazardous waste treatment and disposal practices of LCP 
Chemicals- N.J., Inc. 

As always, your courtesies in arriving at an amicable 
solution of this matter have been appreciated . 

The Department's solid waste and waste pollution 
personnel will continue to work closely with your staff on 
the expeditious implementation of this Order. 

KAO: jb 
Enclosure 

cc: Jack Stanton 
Lee Pereira 
Ralph Pasceri 
Frank Coolick 
Ron Corcory 
Hichael Diu.mond 
Kathy McBride 

Very truly yours, 
' -

/ / ..... 
·- I. 

Keith A. Onsdorff 
Chief, Office of Enforcement 

CERTIFIED ~~IL ~0. Pl8 4219752 
RETUR~ RECEIPT REQUESTED 

100~k RECYCLED 
100326 
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(IN ~ .!!A'I'.!.'E_-q CF) 
(LIND~ C~UCALS & PLASTICS, rnc.) 

ST.ATE OF XEW JERSEY 

DEPAR"T~:E~T OF 9-t:'\.'i'R-O~~E~TAL 'ft'ROT'ECTIOS 

STEVEN J. PI CCO . ASSISTANT CO~MISSIONER 

REGUL..ATOAV & GOVERNMENT.AL. AFFAIRS 

P.O . BOX 1:190 

TRENTON , N.J. 08625 

609 . 292 . 9299 

All-UNISTAATI\lE CCNS:i::'IT 
OF.DER 

The following ADMINISTRATIV~ CONSENT ORDER is issued pursuant to 
the authority vested in tr.e Commissioner of the New Jersey Department 
of Environrrental Protection (hereinafter "the Department") and duly 
delegated to the Director, Division of Environmental Quality, pursuant 
to his authority under the SOlid Waste r-Ianagement Act, N.J.S.A. 13:1£-1 ~ ~· 

FINDINGS 

1) Lirden Chemicals & Plastics, Inc. (hereinafter "LCP" or 
"the company") located in the City of Linden, County of 
Union, and State of New Jersey has been and is continuing 
to operate a F.azardous Haste Facility (hereinafter "brine 
sludge lagoon") by lagooning mercury contaminated brine 
sludge at the LCP Linden Plant, being more specifically 
described as !at 3 of Block 587 on the Tax Map of the 
City of Linden. 

2} LCP also has another lagoon contai!1ing mercury contaminated 
sludge located on the above specified premises, known as 
the Chem-fix lagoon, which was used for test purposes for 
four days in 1976 and has not since been operated. 

3) LCP has constructed and operated from time to time a mer
cury brine sludge roaster designed to recapture and re
cycle the useful portion of this waste. 

ORDER 

r-.;a\1, 'IBEREFORE, by mutual agreement of the parties hereto, Linden 
Chemicals & Plastics, Inc., is P'.EP.EBY ORDERED to undertake the follcwing 
remedial measures with respect to its Linden Plant's hazardous waste dis
posal practices: 

100327 
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(: ) I~P ~as s~c~itted a c~~lete a~plicaticn, e~gineeri~g report and 
design ;:la~s fc::: i:s r.azardc~o:s was-ce (rcasc.er) t:::eat.:-r.en-c facility. 
:~e Ue~ar~~~'C s~all e~deavor to f~lly cc~plete t~e required a~~i~is
t:a-cive :;:rocedures ar:ci rer.der its fir-.al decision en t:tis trir~e slL"Cge 
roaster a9plica-c:c~ cy Septerrber 15, 1981. 

(2) Curir.g t~e pericci of t~7e L~at said application is pending final 
decision by tte S·~, LCP may ccntinue -co deposit its brine s~uage 
waste generated at. this Linden plant into the above referer.ced 
on-site brine slL~ge lagoon so long as co~liance with all ~~e 
ter~s and conditicns of ~~is Administrative Consent Order are 
~aintained by tte ccrr.pany. LC? shall submit written bi-weekly 
progress reports detailing all actions taken in furtherance of 
its obligations ~ursuant to this agreement over the reporting 
period, said repcr-cing obligations to commence Augus-c 5, 19El~ 

(3) Upon the Depart."t'lent's issuance of its final decision regarding 
LCP's application for approval of the brine sludge roaster, the 
company shall forthwith cease depositing these wastes into the ~~~ 
on-site brine sludge lagoon. If said decision is affirmative, ~G/ _ 
LCP may commence utilization of its roaster to treat these wastes; or until 
but if same should be negative, then the comoanv shall have 10 Jan.l, 19 
working days from receipt of this deniaHto arrange for off-site whichever 
disposal of this hazardous waste ~aterial at a State or federally later, 
approved treatment and/or disposal facility. LCP reserves the 
right, however, to appeal from any negative decision by the DEP 
regarding the licensing of the roaster. Furthermore, LCP may 
petition the Departrrent for an extension of the aforesaid 10 day 
deadline should off-site disposal require additional tirre to be 
i..q:>lemented. In the event that the Department approves operation 
of LCP's brine sludge roaster, the company may continue to deposit 
these wastes into the existing on-site brine sludge lagoon whenever 
the roaster is reiTOVed from operations to be serviced, until the 
Department completes its review of the brine sludge lagoon closure 
plan to be submitted by I.CP in accordance with the terms of 
paragraph #4. This authorization for continued use of the existing 
on-site brine sludge lagoon is expressly contingent upon the en-
vironmental evaluation, to be conducted by the company, conclusively 
sh~1ing that the operation and maintenance of the brine sludge 
lagoon will not cause a violation of any applicable ·air or water 
emission and/or ambient quality standard. 

(4) t..Jhether the decision is affirmative or negative, I.CP, upon receipt 
of the Department's final decision on said roaster application, 
shall by no later than 45 days thereafter submit to the S'i-iA an 
application for the proper, final closure of the existing brine 
sludge lagoon. Said closure plan, signed and sealed by a licen~ed 
New Jersey Professional Engineer, shall provide [or the final dis
[X)Sition of all ·.-~astes previously derosi ted into this on-site brine 
lagoon either by entorrbrrent or by complete excavation [or ultimate 
disr_:osal in a manner approved by the D2purtment. Should I.CP pro
pose closure of this brine sludge lagoon via entorrbment, tte com
pany must provide ~ufficient revenues plac~ into 2n escrow account 
or surety tone.!, ~o allov• for a rroni tor 1 :~y syst~m for tb: ;::eM 

5/PJ~z_ 
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(5) 

lesally requi:ed ?eriod of ~~~ to be used to verify the C8ntinuous 
i~~esrity of saic full c8~tai~e~t system. ~~e closure ~lan shall 
::e review·ed ar:C evc.luateo 1:-. accordar:ce wi c..~ t!:e requiremen~s of all 
a~~licable f:Ceral and State regulatior.s governing sue~ facilities • 

3v no later ~~an 45 davs f==m ~~e date of execution of this agree
men~, t~e cc~any shali s~it to tte S~A an application for the 
proper, final closure of ~e Chem-fix lagoon, which closure plan 
shall be prepared i~ accordance wi~~ all ~~e .requirements as 
specified hereinabove in paragraph four. 

(6) In order to f~lly evaluate all potential avenues of merc~ry and 
other metals release into ~~e ambient enviro~~nt from t~e operation 
and r.aintenance of ~~e aforesaid on-site brine sludge lagoon, LCP 
shall undertake forthwith the following monitoring program, which 
shall include but not necessarily be limited to below listed tasks: 

a. ambient air monitoring of the on-site brine lagoon to measure for 
mercury emissions from said waste stockpile. The mobile air monitoring 
device shall be approved in advance by the DEP and be calibrated to 
record mercury levels in nanograms per cubic meter of air; 

b. installation of a sufficient number of groundwater monitoring wells 
as required to fully delineate the Unpacts, if any, of the brine 
sludge lagoon upon the soils and waters situated in the vicinity of 
the brine sludge lagoon, in addition to evaluating any ~~acts upon 
the tributary flowing into the South Branch Creek and the Creek itself. 
Twin or cluster well installations shall be drilled if necessary to 
obtain screen access to all different water bearing zones in the 
aquifer. 

c. a soils ooring protocol and water sampling routine as required to 
obtain a determination of whether the brine sludge lagoon and/or 
the chem-fix lagoon has or is presently contaminating the ground 
or surface waters of th~ State of New Jersey by release of any of 
the pollutants sresently contained therein. Said protocol and 
routine shall encompass preparation of a water chemistry m~p and 
soils perrreability calculations -- taken at a minimum of every five 
foot depth and at every change i n the lithology utilizing split 
spoon sampling techniques. 

Should the aforesaid evaluation determine that such cont.:unination h.:,.s 
or is occurring, then the company shall prepare a ground· . .;ater contour r...:.p 
as part of its program to delineate the full extent of the cont~ination 
of these soils and waters and the direction if its migration, if any; 

d. all stream sediment samples shall be obtained at several .:cpths lxy ir. :1 j r:q 
at the surface and continuir.g until the sampling instrurr,:.:;nt rr.c2ts S i..!lr 

stantial resistance. At least one composite soil sample shall be ob
tain~ from a minimum of six separate lccatior.s in the vicin i ty ·of the 
roaster. All soil sarr:ples shall L--e analyzed by the compt:~ ny f 0 r rr.ercuLY 
content by dry •,..;eight total rt'tCrcury content; 

/7/SZ 
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e. all s;.:rface water SCo~T.ples s~:all =:e o!:tai::ed at lew tide and l:ot..'1 
sur:ace a~d ;rc~~=water sarr~les shall be obtained as split s~.ples 
and ~~alyzed by t~e cc~pw~Y for tccal ~rcury content !:y wet weight. 
Tte ciL:olica'Ce s~-::;::;le shall be re'Cair:€-d !:v t::e c...:m::anv for subseauem: 
analysis by a cer~ified Frivate labcra'Cory at its- scie cost should 
ccnfirrration be d~emed warr~1ted in tr.e discretion of the CepartMent. 
All w~lls shall also be samoled at least once for t..~e crese:;ce of 
calci~ carbonate, barium sulfate, iron hvdroxide, calcium sulfate 
conductivity and pH, in accordance widh t..~e aforesaid analytical 
protocol where applicable; 

f. the purging and bailing procedures for all monitoring wells shall be 
approved by the Department in advance and a representative of the 
DEP shall be on-site for the commencement of the soils boring pro
gram and thereafter at his discretion; 

g. the elevations to sea level of t.'ie tOl?S of all the rronitoring t,.,·ells 
shall be determined by a New Jersey licensed surveyor; 

h. no l~ter tha.~ 30 days after completion of the aforesaid evaluation, 
all findings and data generated thereby shall be provided to the 
Department in writing, along with re~~mmendations for all further 
monitoring as deemed necessary to complete the requirements as set 
forth in paragraph d. 

RESERVATION OF RIGHI'S 

(7) It is expressly understocd and ~ by the parties hereto that the 
execution of this Administrative Consent Order does not waive any 
rights or obligations of either of them to protect the environment 
from pollution emanating from the industrial activites of LCP as 
required by all applicable State, federal and local laws, rules ar~ 
regulations pertaining to these activities conducted at its Linden 
facility, with the sole exception of the SrNA's registration require
ments which shall be complied with as set forth hereinabove. 

(8) LCP and the DI:P hereby consent and agree to comply with all the 
terrPs and provisions of this Administrative Consent Order, ·which 
shall be fully enforceable in the Superior Court of New jersey and 
also may be enforced in the same fashion as an Administrative Order 
issued pursuant to L.<.J .S.A. lJ:l.E- 1 et ~· 

(9) LCP hereby waives its right to un administrative hearing on the 
subject matter of this Order. 

C.A • 

J 1 J. S~lf:"'r t<Jn, Director 
i i~ion p~ E:wiror\rnental QuaJ.i. ty 

' ··rartrnen · of Environmental 
Protection (d s"'Z. 
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LCP Chemicals 
Site ~arne 

~NUS 
__ : _I COF=!FIO~TlON 

0 A HalhOurton Comoanv 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

EXECUTIVE SUMMARY 

0079303020 
EPA Site ID Number 

Linden, New Jersey 02-8403-54A 
Address TDD Number 

SITE DESCRIPTION 

LCP Chemicals, a division of LCP Chemicals and Plastics, Inc., operates a chlorine gas 
production facility at the foot of S. ~ood Avenue in Linden, New Jersey. Chlori ne gas 
is produced by the electrolysis of a sodium chloride brine. The process involved the 
use of a mercury cell for a period of several years during the 1970's. Sodium 
hydroxide (caustic soda) sludge, a biproduct of this process, was subsequently 
contaminated with mercury. The sludge was stored in a lagoon which was located between 

. the production plant and S. Branch Creek to the east. LCP attempted to recover some 
of the mercury in an experimental chem-fix lagoon which was constructed at the edge 
of the main lagoon. The project was abanaoned, and LCP changed their production 
procedures to eliminate the hazardous mercury component from the process. 

In 1982 the US EPA ordered the LCP plant closed until the lagoon ~as secured and the 
hazard to plant workers was eliminated. LCP proposed to excavate the experimental 
lagoon and place the excavated material along with all mercury contaminated waste 
into the brine-sludge lagoon. The lagoon would subseauently be capped with an 
impermeaole layer of clay. The proposa l was accepted and closure procedures were 
completed during the fall of 1984. 

The landfill covers an area of 62,500 square feet and rises to a point approximately 
15 feet above S. Brancn Creek, a· tributary to the Arthur Kill River. LCP has installed 
five groundwater monitoring wells around the lanafill. LCP samples these wells 
semi-annually and analyzes the samples for a list of 14 substances. 

HAZARD RANKING SCORE: s..,- 13.1 5FE- 18 . 89 5!JC- 20.83 

Prepared by: J. S. Cattafe 
of NUS Cor?orat~on 

Date: 5/21/85 
--------~~~---------------------
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LCP CHEMICALS - NEW JERSEY 
FOOT OE SO~TH WOOD AVENCE 

LISDEN CITY, UNION C0UNTY, NEW JERSEY 
EPA IOU NJD079303020 

-~ 

J.CP owns a twenty-six ( 26) acre chemical manufacturing facility in Linden 
•'hich is currently used exclusively for the storage and transfer of 
methylene chloride and caustic soda. GAF Corporation aquired the property 
in 1950 from the u.s. Government, filled an area of C\.)astal • .. :etlands on 
site, and developed it for production of liquid chlorine by the mercury 
c~ll process. LCP purchased the facility in 1972 from GAF and with a fe\~ 
minor modifications of the process continued chlorine manufacturing. until 
s~ptember 1985. Other property within 1.5 miles is zoned for heavy 
industry (B.P. Oil, E.I. DuPont. GAF, Northville Industries) and 
transportation (New Jer~ey Turnpike). Also, Union Carbide operates the 
Linde Hydrogen Plant (LHP) as a. tenant organization at the LCP Linden 
facility. Site security is adequately maintained by a perimeter chain link 
fence, a twenty-four (24) hour/day guard staff, and closed circuit TV 
c.'lrneras. finisl1ed products are transported in bulk quantities via tank 
truck or rail car, and stored on site in three (3) aboveground tanks with a 
tulal t:cmbined volume of 1. 02 million galle: ts . 

The Citr of Linden is a densely populate C. ~ cba11 area, such that, ~o~ithin 
three miles of the LCP f2cility a.n est•.r.Jated 62,500 peuple were in 
re::;idence as of Det.:ember 1984. Linden is supplied with potable water by 
sur fact' resevuirs located in Clinton, NJ appro:<imately thirty miles to the 
~o~est. The Arthur Kill. located almost 1100' off-site to the east is used 
fur recreational boating and ~n endangered spedes. the Peregrine Falcon. 
is knO\>n to hunt in the salt marshes nearby. 

Lcr•s Treulley Point PlauL is situated dire<.:tly upon a betrogeneous fill 
material composed of sand. gravel, brick. and slag up to 10 or 15 feet 
thick. .Bedrock occurs at 30 to 40 feet belo\i grade and consists of a red 
sandy shale overlain by. 10 to 15 feet of glacial deposits and.20 feet of 
organic silt, ·clay and peat. This portion of the New Brunswick Formation 
is not used as a P''table aquifer within several miles of. the facility due 
to the salt intrusion from the nearby coastal waters. LCP was provided all 
of its' potable and industrial water requirements (430,000 gallons/day when 
at full produc.:tion in 197')) frc.•m the ElizabethtO\.n Water Company. LCP does 
m<.•intain five (5), N.IPDES Diat.:harge to Ground Water (DGW) permitted. 
mot'i taring \.'ells \o'hich are scree:-ed in sand lenses of the glat:ial till aud 
orgcnic sediments. Within· these wells the depth. to ~o~ater and salt 
concentrations vary according "ta.._ the el:il and flow of the tides. 

The "mercury cell process" yiel~s chlorine gas throu~t the electrolysis of 
a sndiwr, chloride (bl"ine) solution in the presence of ruetalic werc\1ry. An 
iimlilgum of mercury and· sodiwn is removed from the cell and used to 
hydro1 i::e ·•at.er f•Jnning sudiwn hydroxide and hygrogen gas (,.:hi ch Rre a lsu 
cou:edc:ally va lnab le). ~IP. tali c mer<:ury was re~:overed and rec:.T lerl in a 
hr'i,lt: pnrifi;·atjcm Pl'Ot"t::ss. hut incompletely yit'ldiug a sludge rf'sidue. 
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LCP ~o.·ast:s iricluded: mercury ~ontaminated sludges. mercury vapors. spent 
lubricating oils, transformer oils, de greasing solvents. process 
;.·a£te;.·a~. spill \\'!iSh d::n.-n. and storm\•ater runuff. LCP's tenant LHP 
purportedly rices not generate any hazardous wastes. Mercurv sludges ~e 
landfilled on-site in the Brine Sludge Lagoon for at 
years,·until ~en LCP. began storing this waste in 
prior toShippment o -site. . ercury vapor emissions were discharged to 
the atmosphere from process equipment and an on-site sludge roaster under 
permits from the NJDEP DEQ Air Pollution Control Program. Spent 
lubracating oils. transformer oils, and degreasing solvents were stored in 
55 gallon dn.UlJS before shippment off-site for . recovery. I'tocess 
wast~water, stonnwater t'UT10ff and process equipment, 
the Farking ot. an transfer areas was treated then discharged t.o the 
South Branch Creek. a tributary of the Arthur Kill (classified "Saline 
Estuarine \>aters. SE-2" by the Division of Water Resources). 

Plant ~aste~ater &nd sludges were collected in a 500,000 gallon agitated 
tank. The dilute slurry \lias pumped to a 140.000 gallon settling silo No. 
4. T1.1e supernatant ~o•as directed to the efflut!nt treatment system a~d the 
settled solids to the 4.500 gallon surge tank at the sludge roaster site. 
The brine sludge composition was reported by LCP on June 9. 1975 to be: 15 
to 20 percent sodium .:hloride, 40 to 50 percent barium sulfate. 20 to 30 
percent calcium carbonate and/or sulfate, 2 percent metal hydroxides. 2 
percent dirt. and 100 t6 500 ppm mercury. Settling silo •No. 4, and the 
surge tank are no longer maintained at the Linden facility. The collection 
tan~: is in service only for emergency purposes as a holding tank for 
e:~cessive volumes of storm\o'ater. 

Effluent treatment consists of pH neutrali<:ation, contact \.With activated 
carbon. and fill ra t.ion. l'riur to construction of the cooling towers (in 
1980) NJPDES Discharge to Surface Water (DSW) pennits limitations for 
temperature \>'ere exceeded regularly. Other infractions included 
cccasionally alkaline pH and one major incident on August 20, 1979 when ten 
to twenty thousand gallonsof mercury tainted brine was discharged to the 
South Branch Creek. An analysis of sediment samples from the creek (below 
LCr's discharge outfall), as reported by Geragthy and Hiller Inc. February 
1')82, indicates that mercur)· is present at 46 ppm. LCP began recycling its 
process \Oast.ewater in 11)82 and amended the DSW permit.to reflect this 
change. Currently only stonnwater runoff and spill wash down after 

~~~~ .... .-----~--~----------------~~---------------treatment, sre discharged. 

AREAS OF CONCERN: 
Enforcement personnP.l \o'ith the Division of Hazardous Waste Management 
reported evidence of nwuerous small releases observed during inspections in 
1?80, 81, 82. and 83. 

9/17/80 Bd ne sludge was observed on the gravel near the _,sao .• 000 
gallon "collection tank." 

10/'J/80 Brine sludge •as observed on tht:' gravel in thP. \'icinit.y nf 
"Set.tling Silo 04." 
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1/21/81 During the inspection a liquid \o'as observed spewing from a 
cracked PVC pipe near the 500,000 gallon collection tank and 
the pump pit. 

3/19/81 An acid spill (9' x 4') was noted on the soil near Building 
~220 and Avenue C. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1' x 15' spill area located on Avenue B 
between the pump pit and the Brine sludge Lagoon. Also, ·a 
10' x 4' hydrochloric ac.id spill area was noted approximately 
15' northwest of the 500,000 gallon collection tank. 

. . 
11/19/81 The brine sludge slurry spill area noted on the previous 

inspection has expanded to cover a 125' x 30' area along the 
railraod tracks. 

4/13/82 Sodium sulfide crystals were evident on the gravel surface in 
the pump .Pit area. Also noted was a salt spill at the 
railroad siding area. 

8/5/82 Yellow crystals (probably sodium sulfide) was observed to 
cover a 10' x 15' area of broken asphalt near-building #240. 

2/28/83 Approximately two cubic yards of rubber liner from the 
caustic tank were deposited within the brine sludge lagoon in 
violation of the DEQ ACO. 

Late in l'J82, LCP paved the railroad siding and adjacent areas, the area 
under the salt silos, and sections of Avenue C. 

In addition to the areas noted by DEP personnel a former employee of LCP 
has alleged several other sites of possible contamination. 

1. The soil surface between the compressor building 4~231 and the 
railroad tracks received . mercury contaminated sludge which was 
excavated from the Brine Sludge Lagoon. 

2. Prior to OSHA requiring the repair of the cracked and broken 
concrete floor within the mercury cell Buildings #230 and t~240, 
numerous spills \•ere transmitted to the underlying soils. 

3. The willful destr~ction of unfavorable laboratory analytical 
results from effluent sampling of the outfall to South Branch 
Creek·may have obscured LCP's impact to the sediments and surface 
waters downstream o( the facility. _ .. 

The former owner (GAF Corporation) operated a Waste.Water Treatment Plant 
(\ot'WTP) at this facility, principally for pH neutralization. through the 
1?50's, 60's, and early 70's. . Purportedly the site oC this treatment 
system was paved over and is currently used to maintain an extensive 

/ 
I 

elel:trical powt!r transformer substation. ,r--- . ____ .. ·- ---~ . .r ~ 
!6Z ~I() 
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l'\ lT .A.\AL YS 1 ~: 
Th•.'r~ are !0ur (1.) S0lid W'lste !'13n3g~t'1etlt L'nils ~SI•i'1l"s) at the LCP 
! a•_·i 11 t' in Lind":'n. Tlte "Brine" Sludge Lago0n" .:is the only PCP_l. regulated 
un: t. The "Ul~!!!-Fi:-:" Lag•.:-C.n. the "Sludge ~~O'iS ter". 2!1ri t!l~ "Contain'"!r 
5t<Jr.lg~ Area" (CSA) comp:ize th'!' remaining three units. A RCR~ rart A 

::-errnlt a!'rlicat ion \.·as submitted b~· LCP • . .m August 13. 1980. Siuce the only 
TSD activity on-site (the Brine Sludge Lagoon) was certifi'!'d closed in 
S•!ptemb~r 1985 the pat·t B arplicalit.m 1•as c•.msidereri unnecessary in lieu of 
a r~·st closure rennit. 

1. Th~ Brine 5l•Jdge Lrig•,on Fas an urtlined surf2ce iwromv..l.menl ill •·;hich 
n~ep_·ur" contan:inale~l sludges Pere dispt>~ed of for t1,•enty (20) ye"lr~ or 
more. ·The lagoon \o':ilS roughly a trarezium. BJ.'proximatel:-: 275' x 200' x 
220' :-: 80 1. and the a-::cU!!!ulat~d \o.'aste \'Olum-e e~lin!ated at 30.~00 cubi•: 
yards. Analysis of the sl'..!dge in the lagoon ...,·;.;s perf•.:onn~d tJ~: Lhe 
Princetr.:o!l !':'Sting Labt'ratories June 15. 1981 \\hid1 indicated that 
merrury was present at 340 ppm. 

II! r_1rder to pre~ 1 ude '''('rker e:-:posure to mercury vart'r~ em ina t ing f r('lll 
the disturbed surface of the Brine sludge ami Chem-fix la.go~ms during 
dr_·.snre t'perat.ions. the t'SEPA and NJDEP ·required lCI' to !:mspend 
manufacturing anrJ restrict a-: cess t•) the site from 1982 until 1984. 
Closure operations (concluded Seplem~er 1985) included a clay cap. 
soil c0ver. grading, and seeding . 

1 he ( 5) ~h3lloF N JPt~ES permit. ted \·'elh monitor leach<> t€ 1·~·l•!.a~es t•-' 
the phre·1ti-: surfa•..:e. Quaterly reports of anal~·~is fl·om these "'ells 
indica:e th:!t con-::entration!:' of the metals: lead. chromium. cadmium. 
!!Jen:ury. seleniu!n. sib·er, aud radium hav':! e:-:ce~dP.d rennir.ted 
para'!l-=ters on s~veral o-:casi·:ms beth·e~n 1982 and 1987. Elevated 
merr.:ury levels detected in the soils from the mouilor "'ell borings (up 
t•.' 500 Pf'!!l) and from the land surf ar:~e (up to 1 . 500 ppm) are, a-:c•.1rding 
to a Ger!ighty and· ~iller Inc. rep•_,rt d?..ted February 1'l82. "the result 
'-'f pres~nt or prior land use" and "repre!:ient 1-:.'"' ::;r..,lubility compolmds • ~ 

j 

of sulfides. phosphates. <)r carbonates." ,J' ·-.t 

\'·el~l_:. are I y' ;',. 

u 

2. 

ln a recent!): i s~ued NJPDI:S DGW perni t. ft,ur ( 4) additional - v 
mandated in order to • ful!y characterize the local w'!ter table and <JI 
adequately monitor lea~~hate from this unit. Huring the Det:em!Jer 221 
1987 RCR..a. walk through site inspection conrincted by persmmel of · the 
Bureau of Planning aud Assessment. the HNtt meter detected organic 
'.·arors eminating fr•.:-m the hearispi:!c~ of ~:-:isting monitor 1.-ells P-1 and 
P-2. The ~dPDES 30 year post closure m::.·nitt_,ri!lg prc,grarn ~houJd be 
e~:panded to include .an initial sc:~n fryr priority p<~llutants Hnd 
volatile organic t:ompounds. . furtl!er inve~tig:-ttion of thi~. uni l i!; 
unwarranted at this time. 

' 
Th~. Chem-Fi~: Lag•,on was a surfa•.:e impoundment. used briefl;· in 1 ')76 
for e~:periments in stabilizing the mercury constituents of the brim• 
sludge. This lagoon \o'8S roughly triangular I 60 to 80 feet on each 
side. with a tot~l surface area of appro~i~ately 3.000 &quare feet. 
The lagt'on dikes were constructe•! to a height of 8 teet "'ith an 
eartberr1 core and crushed stone ct,ver. Th•o (2) 0.20 mil t.hick 

visqu-:ne pb.stic liners "'ere installed in the lagot'n •d1id1 
,-- ----, "'<iS al::;r.) 

{2(J~31~ 
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equipped with perforated under . drain system for leachate collection. 
The lagoon contents. 460 cubic yards of treated b.rine sludge. was 
transfered to the Brine Sludge Lagoon in 1983. The Chem-fix lagoon 
was subsequentiy excavated. filled, -graded, and seeded. The proximity 
of the Chem-Fix Lagoon site to the Brine Sludge Lagoon site enables 
the NJPDES DG\ot' permitted wells to monitor any leachate releases to the 
ground water from either unit. A further investigation of the 
Chem-Fix Lagoon is not warranted at this time. 

3. The Sludge Roaster was designed and built in 1978 to vaporize mercury 
from steam dryed brine sludge, and thereby decontaminate the waste 
sufficiently to allow for final disposal at an off-site ·sanitary 

J 
i 

I 

landfill. The roaster system was situated on a 16' x 40' concrete J 
pad. one (1) foot thick, equipped with surface drainage cuannels 

·(connected to the Waste Water Treatment Plant) and a Cinder block 
curb. An Administrative Consent Order (ACO) issued September 1. 1981 
required LCP to submit an application for a Hazardous Waste Facility 
(HWF) permit to operate the roaster unit. Otl June 30. 1982 the Bureau 
of Hazardous Waste Engineering (BHWE) denied the permit and LCP 
subsequently abandoned the process. 

4. 

A November 5, l"J81 inspection by enforcement personnel of the 
Division of Envirorunental Quality, Air Pollution Contrql Program 
discovered a nlpluredmuffler plate on the sludge roaster that allowed 
excessive quantities of mercury vapors to be released to the 
atmosphere. Starting in 1985, ·this unit was dismantled and most of 
the components shipped to other LCP facilities around the country. No 
further investigation of the sludge roaster is warranted at this time. 

The Container Storage Area (CSA) is a 300 square foot concrete pad, 1 
foot thid. with a 4 to 8 inch . c.:urb. Approximately 40 (55 gallon) 
drums or 2,000 gallons of waste: lubracating oils, transformer oils, 
disgreasing solvents, and dewatered brine sludges could have been 
stored on this unit at any one time. These wastes were shipped 
off-site for proper disposal within 90 days. During the recent RCRA 
walk througll inspection (December 22, 1987) no containerized wastes 
~ere present at this unit, however the .surface of the pad ~as covered 
~ith an absorbant materi~l {speedy-dry) and some otly residues were 
nuted on the gravel in the surrounding area. A limited investigation 
in the vicinity of the container storage area should be performed to 
determine the exLenL of contamination which may have occurred. 

PER."'ITS: 
NJFDES Discharge to Surface · Water (DSW) permit 
permission to discharge stot'111Water nmoff and 
treatment, through one uutfall to South Branch 
This DSW permit was issu~d August 10, 1987 and is 
}q')l • 

~NJ0003778 grants LCP 
spill wash-down. after 

Creek (classified SE~3). 
effectiv~ until April 30, 

NJPDES Discharge to Ground ·Water (DGW) permit ~.INJ000.'3778 .· grauts LCF 
pcnn'i ssiou t.o continue post-c:losure ground water monitoring of. the wells 
sunoundi.ng the closed laguous and to implement the utndified Post-Closure 
rhn. "The potential discharge is leachate from the lagoon to the ground · 

. . ·Sj/310 
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•·aters of the State. to the organic (marsh) deposits of recent 
age, the1 K:Hitan-!1agothv formation of the Cretaceous age, and 
Bruns\•ick formation of the Jurassic age." The DGW permit ...,as 
October 30. 1987 and is effective until November 29. 1992. 

Air Pollution Control permit (J044133 was issued on March 3, 1980 
LCP pertnission to operate the Sludge Roaster System. This permit 
on October 5, 1982 well after LCP suspended operation of the 
November 7, 1981. 

Other Air Permits inCluded: 

PERM1T # UNIT EXPIRATION 

067418 Boiler Stack 2/17/89 
020928 Pura-SIV stack 11/9/85 
037033 Mercury Cell Des'truct Tower 3/26/89 
040435 Mercury Cell Destruct Tower 3/26/88 
076056 Mercury Cell Destruct Tower 5/15/87 
036994 HCL Scrubber 6/11/88 

geologic 
the New 

issued 

granting 
expired 
roaster 

DUE 

036993 HCL Scrubber 11/20/88 
035067 HCL Scrubber 3/28/88 

REGl:1.ATORY ACTIONS: 
An A~ninistrative Consent.Order (ACO), was issued September 1, 1981 by the 
~JDEP Di\'ision of Em·ironment Quality. The ACO required LCP to apply for a 
permit to operate the Sludge Roaster as a hazardous waste treatment 
fadli tY. to submit bi-\t.·eekly progress reports of activities at the brine 
sludge lagoon. to submit applications for closure of the Chem-Fix Lagoon 
and the Brine Sludge Lagoon. and to fully evaluate all potential avenues of 
release to the ambient env'ironment (ie. air monitoring, groundwater 
monitoring, soil boring, and surface water monitoring). 

A Civil Administrative Penality of $17,500.00 was assessed against a former 
tenant at LCP, the Kuhne Chemical Company (KCC) in November 1981. ~CC was 
issued a NJPDES permit 4J0027707 on September 9, 1974 to discharge 
uncontaminated, non-contact cooling water to the South Branch Creek. 
Analysis of effluent sampling from KCC's outfall, conducted January 1981, 
r~vealed extremely elevated concentrations of caustics and free chlorine 
(up to 124,430 ppm) and a correspondingly excessive alkaline pH. Aside 
front the obvious violation of pennit parameters the D\oo'R alleged J\CC' s 
discharge of waste materials was deliberate. 

RECOMME~DATIONS: 
Of the four SWMU's at LCP Chemicals in Linden only one uttit. the CSA 
requires correcti\·e action 1mder the RCRA post closure permit yro.gram. A 
limited investigation to include soil sampling in the vicinity of the CSA 
is uet:essary to determine the natitre and extent of contamination \ihich may 
ha\·e r~sul ted from past spi 11 events. 

The pre\'iuusly ci tf•d ''.J.reas of Concern" \>'hich ren1ain accessible. :ilso 
rcquiT~ soil salnpliug to \·~rify that adequate remediation "'·as accomplished 
at the numerous, dot·umented sites of small spills and· past releas~,f J'f/J 
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~urrently an inv~stigation of ihe grine Sludge Lagoon and the Chem-fi~ 
Lagr•0n is under the auspic·~s ,_,fa \JDLP Di\11. thirty >·ear, P'-'St clr: .. ~ur!! 
ground 1•at.er rr.-:onitoring p!o;;ram. Cnnsid..:ring of the lo:.mge•:it;· c·f the 8ri!le 
51ud;;-= Lag·-"-'11 ar1d th~ d~ 1.ectPd presence of \'OC' s in the \o:ell heads during 
the RfA-VS1. the NJPDES DG\' rermi t should be modified to re•~nire an init.ial 
sr:·m !!•!' pr:it:.,rit;· pr_,lJutants <mri '.'olat.il~ t•rg::mic compound=. Further 
:nvE>stig••.tion a:1d/c·r <:C'rrective ar:ti.on und~r PC'R.J, ma;· be ne<.:e!:i!:i'iry ~H S'Jn!':! 

fut'.lre •.~ate pending results of the rresent. =urvey. 

T' !e Sh.dge R•Y·~.s ter Sys lem r.::•:mr.::re L~ rad ~,;as j ll tar.: l :md the ne:~rh;· S•)i b 
a~·re:o~·ed ur!sta ined on December 22. 19f{7 duriug tl1e RfA-VSI. A btrt.her 
i.nv~sti.g::Hi•.'n of t!tis ul!it is U!tF:lrranted at this time. 

All :icti'JJJS ta!:.l?.n at this f3cilit:·' by the l1 ~n·.~. shr.mld be integraL~d F'ith 
?revious activities and closely coordinated ~ith th~ NJDEP . 

100652 
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I. DOCUMENTS REVIEWED 

DOCUMENT NAME 01\TE AUTHOR LOCATION NO. PAGES 

~-
1. Waste Lagoon GW Monitoring 2/82 G&M Inc. BGWQ 50 

2. Closure & Post Closure Plans l0/21/86 llHWE BIIWE )0 

3. GW, SW, & Sediment Sampling 1980-87 LCP INc. BGWQ 200 

4. Review & Evaluation GW Monitoring 6/84 G&M Inc. BGWQ "'0 
~-

5. Evaluation and Site Inspection 5/82 EPA Edison, NJ EPA Edison, NJ 20 

6. Closure & Post Closure Plans 10/16/86 LCP BHWE 50 

7. Closure & Post Closure Plans 8/84 BGWQ BGWQ 80 

8. Closure Plan Chem-Fix Lagoon l0/81 LCP BHWE )0 

9. Closure Approval 11/7/83 BHWE BHWE 20 

10. Preliminary Report on Brine Sludge 6/9/75 Chern Fix Inc. /BHWE 20 

11. Sludge Roaster Plans & Sludge 
(--- --..., Analysis 1981/1982 LCP Inc. BHWE 50 

12. Health & Inspect Statement 1981 LCP Inc. BHWE .,....," ~ 
0 
0 13. Site Inspections 1980-83 DHWM Enforcement Metro 200 

' 0"1 
l11 

14. Permits 10/87 w NJPDES BGWQ BGWQ 100 

15. Report of telephone call 6/25/80 DHWM Enforcement Metro 

16. Report of telephone call 1/25/81 DHWM Enforcement Metro 

~ 
17. Report of telephone call 12/2/80 DHWM Enforcement Metro 1 

() 18. Compliance Monitoring Report 5/78 DWR Enforcement Metro 20 
"""\""""') 
~ 
~ 
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I. DOCUMENTS REVIEWED 

DOCUMENT NAME DATE AUTHOR LOCATION NO. PAGES 

l 
19. Compliance Monitoring Report 2/79 DWR Enforcement Metro 25 

20. ACO 9/1/81 DEQ Enforcement Metro 20 

21. Record of Violation 7/19/85 OEQ Enforcement Metro 2 

22. Discharge Report 2/7/79 DEQ Enforcement Metro 1 

23. Order 11/4/81 DEQ Enforcement Metro 

24. Investigation Summary 1/24/74 DEQ Enforcement Metro 

25. Complaint Form 1/27/81 DEQ Enforcement Metro 

26. Letter from LCP to EPA 3/20/87 LCP Metro 

27. Letter from LCP to DWR 4/24/87 LCP Metro 

28. Inspeciion Report, HRS 12/31/84 NUS Corp •. BPA 150 

29. Georlogy and GW Resources, 
Union County 4/19/82 USGS BPA 10 

1--' 
0 30. Letter from OFGW to NUS Corp. 11/15/84 DFGW BPA 
0 
0'\ 
l11 31. Air Permits 3/3/80 DEQ-BAPC Metro 20 
~ 

32. EPA Internal Memo 2/24/81 EPA-Region II DWR, Metro 

33. Administrative Penalty 10/7/81 DWR DWR, Metro )0 
) 

~ 
34. NJPDES Permit 8/30/80 DWR DWR, Metro 15 

~ 
C> 



it--1 
0 
0 
0'1 
l11 
l11 

•• 
II. OFFICES CONTACTED 

OFFICE 

1. BHWE 

2. 8GWQH 

3. DHWM Metro Enforcement 

4. DWR Metro Enforcement 

5. DEQ Air Program Enforcement 

6. Linden Board of Health 

7. DCJ 

8. Flood Plain Management 

9. ORS 

10. OEA 

11. US EPA 

12. DWR, Industria 1 Permits 

• 
CONTACT 

S. Wi 1 son 

J. Monroe 

T. Harrington 

H. Gaven 

P. Hayes 

P. Inverso 

M. Ryon 

TELEPIIONE It CONTACT DATE -

(609) 292-9880 12/l/87 

(609) 292.:..0424 12/3/87 

( 201) 669-3960 12/7/87 

(201) 669-3900 12/8/87 

(201) 669-3935 12/8/8 7 
,. 

( 201) 474-8409 12/11/87 

(609) 984-3900 12/ll/87 

(609) 296-2373 12/14/87 

(609) 292-5697 12/14/87 

(609) 292-8206 12/22/87 

(201-321-6658 12/22/87 

( 609) 292-0407 12/28/87 

"' 

.l 
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LCP CHEMICALS 
FOOT OF SOUTH ~OOD AVENUE 
LINDEN, UNION COUNTY, NJ 

EPA ID# NJD079303020 

100217 

I. FACILITY OWNERSHIP / BACKGROUND INFORMATION 

• 

O~ERSHIP: 

LCP Chemicals purchased the 26 acre chlorine production facility in 
1972 from General Aniline and Film Corp. (GAF) who owned the facility 
since 1942. E.I. Dupont owned the land, which according to aerial 
photographs was coastal marshland, prior to GAF. 

LCP leases two sections of their property. The ~estern section near 
the guard house, is leased by Union Carbide. They have been leasing 
the building and property since 1959 when the property was owned by 
GAF. The other leased section is Building 231. This building is 
leased by Microcell Technologies, Inc. They have leased the building 
since 1987. LCP also leased to Kuehne Chemical from 1974 to 1981, who 
operated in the area that is adjacent to Building 220 (presently a 
parking lot). 

FACILITY OPERATIONS: 
GAF began producing chlorine in 1961 by utilizing a "mercury cell 
electrolysis process". The process involved the electrolysis of a 
sodium chloride (brine) solution in the presence of metalic mercury. 
The residual mercury-sodium solution is then used to hydrolize water, 
forming sodium hydroxide and hydrogen gas. The metalic mercury was 
partially recovered and recycled in a brine purification process. The 
remaining mercury tainted sludge was placed into the Brine Sludge 
Lagoon. When LCP purchased the property they continued to process 
chlorine using the same process method with a few minor modifications. 
In 1975, LCP modified the electrolysis process by switching from a 
graphite anode to a dimensionally stable anode. The components of 
this anode would allow the leaching of the mercury so that the brine 
sludge could be recycled. Other products produced at LCP are caustic 

, soda, hydrogen chloride and bleach. (Preliminary Report on Brine 
·Sludge Lagoon). 

In 1976, LCP investigated ways to clean the Brine Sludge Lagoon and 
remove mercury from the wastes that were being produced. They 
contracted Chem-fix of Pittsburgh to set up a temporary lab and to 
construct the Chem-fix Lagoon to receive non-contaminated wastes. 
They operated the lagoon for six days and determined that this was not 
a practicle means of clean-up and the lagoon was abandoned. LCP 
investigated the possibility of mercury recovery from the brine sludge 
via a roasting system in 1978. The roaster was designed and built to 
vaporize mercury from steam dried sludge. This would allow the solid 
waste to be shipped off site to a sanitary landfill. An 
Administrative Consent Order (ACO), issued September 1, 1981, required 
LCP to submit an application for a hazardous waste facility permit to 
operate the roaster unit. On June 30, 1982 the Bureau of Hazardous . 
~aste Engineering denied the permit and LCP subsequently abandoned the 
process. Since the permit was not approved, LC? was also required to 
close the Brine .sludge Lagoon under the September 1 , 1981 ACO. 7e1(J!' 
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Closure Plans for the ~NO lagoons were submitted by February 1983 and 
approved on November 7, 1983 . During the Closure of the lagoons , LCP 
closed down the production facilities in order to eliminate employee 
exposure to merc~ry. The c l osure of the lagoons was completed iri 
1984 . 

I n June of 1984 , LCP submitted a facility closure plan to NJDEP. This 
included the complete closure of all production areas due to economic 
reasons. The closure was completed in 1985. Since the closure of the 
production areas , LCP has operated as a storage and transfer station 
for methylene chloride , potassium hydroxide , sodium hydroxide and 
hydrochloric acid that is produced by other LCP facilities. The 
caustics and methylene chloride are stored in above ground tanks (five 
tanks , maximum volume 122 , 800 gallons). / Hydrochloric Acid is pumped 
directly from tank cars to tank trucks. 

Operations conducted by Union Carbide include the bottling, storing 
and transferring of hydrogen. They compress liquid hydrogen to 
hydrogen gas , ~ottle it and ship it to their clients. Occasionally 
they produce gas mixtures of hydrogen with either argon or nitrogen. 

I 

Union Carbide has had two environmental releases. One ;was an air 
release , which occurred on September 15 , 1988 when a safety valve blew 
off a truck causing a release of hydrogen gas (60,000 cubic feet) . 
The other was a series of oil releases that occurred over a period of 
several years. The soil contamination was reported by Union Carbide 
on October 14, 1987 to NJDEP's Division of Hazardous Waste, Metro 
Bureau of Enforcement. Union Carbide was issued· a Notice of Violation 
(NOV) on December 1, 1987 for the discharge of a hazardous substance. 
They responded to the violation by contracting IT Corp to excavate the 
oil contaminated soil near their past waste oil storage area. The 
soil was excavated and backfilled to conform to the sites topography 
i n May 1988 . 

Also in 1988 , Union Carbide underwent a plant upgrading that was 
overseen by IT Corp. This included the dismantling ~f a hydrogen 
tank, cleaning and replacing of compressor parts and pipelines. A 

, small amount of mercury was recovered from the area of the hydrogen 
·cank by IT Corp . 

Microcell Technologies Inc . is a pilot plant that produces small , 
hollow glass spheres that are used as a strengthener in steel. 
Xicrocell does not store, treat or process any hazardous substances. 
They have a completely closed cooling system so there is no 
requirement for a discharge permit. There is no evidence of 
environmental releases at this site. 

Kuehne Chemical Company was contracted by LCP to handle the loading of 
LCP's products. Kuehne also manufactured sodium hypochlorite and 
chlorine gas. On January 8, 1981 an NJDEP inspector visited Kuehne 
and had noted a violation in their NPDES #NJ0027707 discharge to 
surface water permit. Kuehne's discharge had both high and low pH 
levels and elevated levels of free chlorine. On October 7, 1981 NJDEP 
Division of Vater Resources issued an Administrative Penalty 
Assessment against Kuehne for $17,500.00. Kuehne ceased operations at 
the site on January 27 , 1981. ~ { ?,~ 
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LOCAL DL~OGRAPHICS: 
LCP is locaced on 26 acres of filled marshland in the city of Linden , 
Union Councy, New Jers ey . The property is located in an industrial 
area along che Arthur Kill. Tne site is bordered by the Kill (to che 
east), GAF Corp.· ( to the west and north) and Linden Roselle Sewage 
Authority and Northville Industries Corp. (to the south). Densely 
populaced residential areas are located approximately 1.5 miles to the 
wesc with the nearest residencial home being approximately 0.5 miles · 
west on S. ~ood Avenue. The escimated populations living within a one 
m{le and a three mile radius of the site are 7 and 62,000 people, 
respeccively. 

TOPOGRAPHYfHYPROGEOLOGY: 
According to aerial photographs there are three major topographic 
changes at the LCP site. Originally S. Branch Creek flowed through 
the LCP property co the Arthur Kill. Between 1974 and 1977 the creek 
was damned on boch sides of the _production area. This resulted in two 
small ponds on GAF's property. The creek presently flows from LCP's 
scorage tanks to the Kill. The other two changes regard the Chem-fix 
Lagoon and the Brine Sludge Lagoon. 

j 

The Chem-fix Lagoon was constructed and operated in 1976. The Brine 
Sludge Lagoon was constructed by erecting earthen dikes to contain the 
sludge in the early 1960's. In 1984, the Chem-fix Lagoon was 
dewatered, excavated and back filled to conform with the site's 
topography and the Brine Sludge Lagoon was dewatered and capped 
closed. The 20 plus years of filling has caused the Brine Sludge 
Lagoon to be elevated approximately 40 feet above sea level. 

LCP is underlain by the Brunswick Formation which consists mostly of 
organic clays, silt, sand, gravel and a shale bedrock. The first 10 
to 15 feet below the surface of LCP is unconsolidated fill composed of 
sil t s, sands, gravel, crushed stone and brick. Beneath the fill is a 
dark gray organic clay layer that extends to the bedrock. Throughout 
the clay layer there are lenses of sand and gravel. Also between the 
fill and clay lay~rs there are occasionally peat mats. The red-brown 
shale bedrock is encountered between 40 and 50 feet below the surface. 

·The groundwater in this area is not used as a potable water source due 
to the salt intrusion from nearby coastal waters. There are two 
public supply well fields within a four mile radius of LCP. One 
belongs co the Elizabethtown ~ater Company and is located 
approximately 3.5 miles northwest of LCP. The other well field is 
owned by the City of Rahway and located approximately 3.5 miles west 
of LCP. The wells range from 50 to 350 feet in depth and are all 
screened in the Brunswick Formation. 

LCP monitors its groundwater under NJPDES permit (NJ0003778). The six 
monitoring wells currently maintained by LCP were installed along the 
perimeter of the Brine Sludge Lagoon in 1981. The following table 
lists the well numbers, total depth and screened interval. 

100219 
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!JELL TOTAL SCREENED 
~m . DEPTH (feet ) INTERVAL (feet) 

~1 I 38.50 18.00-38 . 50 
~lA 10 . 00 5.00-10.00 
~2 39 . 48 18.00-28.00 
~3 31.77 15.00-30.00 
:1W4. 39.18 18 . 00-38.00 
~5 38.00 8.00-38.00 

LCP currently monitors five of the six wells (not MWlA) to determine 
the impact of the Brine Sludge Lagoon on the groundwater. Past 
monitoring reports have indicated that groundwater quality criteria 
had been exceeded for iron, manganese, total organic halogens (TOX), 
arsenic , cadmium, chromium, lead, mercury, selenium, silver and 
radium. During RCRA Facility Assessment visual site inspections (VSI) 
conducted by NJDEP Bureau of Planning and Assessment on December 20, 
1987 and April 13, 1989, the presence of volatile organic (VO) vapors 
were detected in headspace of Monitoring Wells 1, 2, 3, and 4. The 
wells are sampled quarterly for total organic carbon (TOC), TOX, 
phenols, dissolved metals and a few other inorganics. 

LCP was required to install four new monitoring wells under their 
final NJPDES permit issued on October 30, 1987. LCP wished to contest 
the well installation and requested an adjudicator hearing on February 
25 , 1988. On March 28, 1988, Donald DeNoon and Karl DeVoe of LCP, 
Michael McEachern of Geraghty and Miller, LCP's hydrogeologic 
consultant, and representatives of the Division of Yater Resources 
(DWR) met to discuss the installation of new wells and the adequacy of 
the present monitoring system. 

The DWR had three concerns with the present monitoring system. They 
were: 

The well screens are not all the same length and the wells are 
not all the same depth. 

, - A release from the facility might be diluted to a concentration 
below the detection limits . 

A leak from the lagoon might be moving above the main groundwater 
system as "perched water" because of the natural glacial deposits 
beneath the lagoon are low in permeability (G & M proposal 
5/10/88). 

To address these concerns Geraghty and Miller proposed that the wells 
be monitored with the use of a temporary "packer" or plug that would 
isolate the top five feet of screen that is below the water table . 
The DWR agreed that the study should be conducted . 

In July and August 1988 Geraghty and ~iller collected groundwater 
samples and analyzed them for antimony , arsenic, barium, beryllium, 
cadmium, chromium, lead, mercury, nickel, selenium, silver, thallium 
and pH. The samples collected on July 27, and August 30 were conduted 
with the use of a temporary packer and the August 29 sampling was 
conducted without the use of the temporary packer. MWl and MWlA did 
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not utilize a packer during the July 27 and August 30 sampling . This 
is because MWlA is a shallow well and MWl was filled with sediment 
i solating only the top four feet of screen below the water level. The 
analysis indicated that ~lA exceeded the New Jersey Groundwater 
Quality Standard of 50 ppb, for arsenic, with levels of 73 ppb , 76 
ppb, and 96 ppb. All other ~arameters monitored were below New Jersey 
Groundwater Quality Standards ( NJG~QS) for all samples from all wells . 

A comparison of the analytical results for wells sampled with a packer 
(July 27) and without a packer (August 29 & 30) revealed no 
significant differences, except in MW2, which exhibited an increase in 
barium when the packer was utilized. The concentration without the 
packer was 390 ppb while the concentrations with the packer were 750 
ppb and 670 ppb. All concentrations were below the NJGWQS limit of 
1 , 000 ppb. Mercury was detected only in MWlA. The concentrations for 
all three sampling dates were nearly identical; 0 . 58 ppb, 0.57 ppb , 
and 0.58 ppb . Again all of the concentrations were below the NJ~QS 
limit of 2 ppb. Also, a traca amount (8 ppb) of lead was detected in 
MW3 on the July 27 sampling round. Lead was not detected in any of 
the other wells or during either of the August sampling episodes. The 
lead concentration was below the NJGWQS limit of 50 ppb. 

These analyses lead Geraghty and Miller to conclude that since there 
was no significant differences , except for barium in MW2 , that there 
is no dilution occurring in the deep wells . Also, based on data 
provided by LCP, it has been determined that LCP has never used 
arsenic, therefore, the presence of arsenic is due to an outside 
source of contamination. The relatively invariant contaminant 
concentrations and the proximity of the well to the Arthur Kill 
suggest that the mercury and arsenic detected in the well represent 
background conditions in the Arthur Ki:l rather than contamination 
resulting from the LCP facility. (G & M January 89 Sam Report). 

As of April 1989 , the DYR had not yet reached a decision as to whether 
LCP would be required to install the additional monitoring wells . 
They also are considering amending the permit to include an analysis 
of volatile organics based on the findings of the December 22, 1987 

, VSI. 

SURFACE ~ATER: 
The surface waters of concern are the Arthur Kill, which borders the 
site on the east, and South Branch Creek, which flows through a 
section of the site and is a tributary to the Arthur Kill. The Arthur 
Kill is classified as "Saline Estuarine ~aters: SE2" by the DWR and is 
used for recreational boating. The Peregrine Falcon, an endangered 
species, is known to hunt in the salt marshes near the Kill. 

LCP operates a waste water treatment plant. When the plant was in 
full operation the waste waters from the electrolysis and sludge 
roaster as well as the plant's surface water run-off were treated and 
discharge to South Branch Creek under NJPDES permit NJ0003778. 
However, since the shut down of the plant's processing units, only 
surface run-off is treated . After treatment, the water is stored in 
an above ground tank. Due to the small amount of treated water , LCP 
discharges about two times a year. 
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From May 23 to May 26, 1988, Cosper Environmental Services Inc. 
performed a bioassay on LCP's effluent. The effluent samples 
collected were clear with no noticeable odor. There was a small 
amount of sediment present. The test organism for the bioassay was 
the sheeps-head ·minnow. There was no detection of the disease in the 
brood stock. For. this bioassay, there was a 5.0% mortality at 100% 
effluent. The results were satisfactory with a LC50 of >100% 
effluent . 

II. PERMITS : 

1. NJPDES: LCP was issued a surface water discharge permit NJ0003778 on 
August 10, 1987, which expires April 30, 1991. The permit allows LCP 
to discharge treated surface run-off and spill wash-down to South 
Branch Creek (classified SE-3). 

2. 

• 

LCP was issued a groundwater discharge permit NJ0003778 on October 30, 
1987, which expires November 29, 1992. The permit requires LCP to 
continue to monitor the wells surrounding the closed Brine Sludge 
Lagoon in order to determine the impact of the lagoon on the 
groundwater. 

I 

Air: Currently LCP has a grandfathered air pollution control permit 
/1076565, which is for· the vents on their methylene chloride storage 
tanks. Previously LCP had eight air permits for hydrogen chloride 
tanks and several chlorine process apparatus. Due to the closure of 
the production areas at LCP, these permits have been deleted. 

3. LCP submitted their Part A RCRA application on August 13, 1980. Since 
the only RCRA regulated uni~ was certified closed in September 1985, a 
Part B application was considered unnecessary in lieu of a post 
closure permit. 

III. SOLID ~ASTE MANAGEMENT UNITS: 

1. 

Twelve solid waste management units were identified at the LCP 
facility. The units are: The Brine Sludge Lagoon, the Chem-fix 
Lagoon, the SOOK Tank, the Waste Oil Drum Storage Area, Area BetWeen 

, Building 231 and Railroad Tracks, South Branch Creek, the Bullet 
'Tanks, Sludge Roaster, Salt Silo 4, past GAF Waste Water Treatment 

Area, the cracks in Building 230 and 240, and the Effluent Treatment 
Building. The only RCRA regulated unit is the Brine Sludge Lagoon. 

UNITS SUMMARY: 

Brine Sludge Lagoon: The lagoon is an unlined earthen surface 
impoundment, which is surrounded by earth dikes that extend about 
seven feet higher than the facility's average ground level. The 
lagoon is trapezium in shape, approximately 275 feet by 200 feet by 
220 feet by 80 feet. The total waste volume is estimated to be 30,900 
cubic yards, which was accumulated for over 20 years before the lagoon 
was closed in 1984 . 

Under an Administrative Consent Order dated September 1, 1981, LCP 
agreed to submit a closure plan to the NJDEP for the lagoon. LCP 
submitted the plan on July 16, 1982. The plan was amended on February 
28, 1983 and approved by the NJDEP on November 7, 1983. The lai~nf?~~ 
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received the excavated waste from the Chem-fix Lagoon, which was 
dewacered, compressed and covered with a two foot clay cap. The cap 
was then covered with a foot of soil and seeded. The closure was 
completed in November 1984. During the closure of the lagoon, NJDEP 
~nd USEPA required LCP to suspend chlorine productions to eliminate 
worker exposure to mercury. 

In 1981, LCP installed six monitoring wells to determine if there was 
any impact on the groundwater from the lagoon. These wells are 
sampled quarterly for TOC, TOX, phenols, dissolved metals and a few 
other inorganics. On several occasions between 1982 and 1987 
quarterly reports indicate that concentrations of lead, chromium, 
cadmium, mercury, selenium and silver have exceeded the NJPDES 
permitted level. / 

Under the July 31, 1981 NJDEP Administrative Consent Order, LCP was 
required to implement a monitoring program to evaluate the release of 
mercury and other metals to the ambient environment. The program 
includes air, groundwater and soils obtained from land borings and 
creek sediments. Geraghty and Miller were retained to conduct all 
sampling except air. Recon Systems was contracted to perform air 
sampling. (Attachment B). 

I 
Recon collected two sets of sampling data on June 4, 1981. The first 
set of samples was collect~d three feet above the surface of the waste 
pile. Concentrations of mercury ranged from 1000 to 5000 
nanogram/cubic meter (ng/m3) to 12,600 ng/m3 of mercury with ~n 
average concentration of 6400 ng/m3. Based on the mercury 
contamination levels, crosswind speed and the lagoons dimensions an 
approximately 113 g/day of mercury is emitted by the lagoon. 

Groundwater samples were taken on October 6, 1981 and October 15, 1981 
and analyzed by LCP's lab for dissolved mercury. All samples were 
below the USEPA Primary Interim Drinking Water Standard of 0.002 ppm. 
The water samples were also sent to Princeton Testing Labs to be 
analyzed for calcium, barium, iron and mercury. Again all wells had 
levels below 0.002 ppm for mercury. However, the levels of barium 

, ranged from 2.0 ppm to 7.0 ppm which exceed the NJDEP Action/Cleanup 
·Level of 1 ppm. 

Soil samples were taken from the monitoring well borings for MWl, MW2, 
MW3, MW4, MWS. The samples were analyzed by LCP for desorbable 
mercury with samples taken every 6 inches from the surface to the 
total depth of each well. Levels of mercury ranged from 0.26 ppm to 
772 ppm, with the concentrations decreasing with depth. Surface soil 
samples were also taken near the sludge roaster and across Avenue B 
near the railroad tracks. The samples were analyzed in the same 
manner as the previous samples and had recorded levels of mercury 
ranging from 27.45 ppm to 1,580 ppm. Also, one creek-bed sediment 
sample was taken and analyzed by LCP for mercury·. The sample 
contained 46.42 ppm of mercury. All of the surface samples exceeded 
the NJDEP Action/Cleanup Level of 1 ppm for mercury. 

On April 13, 1989 the Bureau of Planning and Assessment (BPA) 
conducted a RCRA Visual Site Inspection (VSI) of the LCP facility. 
The closed lagoon appeared secure. During the investigation of t/:J~~ 2r~ 
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monitoring wells, volatile organics were detected in the headspace of 
the wells by both the OVA and Hnu meter with readings ranging from 2 
ppm to 350 ppm. Also, on a previous VSI conducted by the BPA on 
December 22, 1987, organic vapors were detected in MWl and XW2 with 
the Hnu meter. ·Due to the presence of organic vapors in the headspace 
of the wells, it is recommended that the NJPDES 30 year post closure 
monitoring program be expanded to include an initial scan for priority 
pollutants and volatile organics. Due to the presence of mercury 
contamination, a RFI is recommended for this unit to determine the 
extent of the contamination. The RFI should consist of soil sampling 
around the perimeter of the lagoon to determine if any hazardous 
materials have leached from the lagoon. The sample analysis should 
include, but not be limited to, total mercury, total barium, volatile 
organics and priority pollutants. If this sampling indicates / 
significant levels of contamination exist, a more detailed RFI is 
recommended. 

The Chem-fix Lagoon: The Chem-fix Lagoon was an earthen surface 
impoundment which was in operation for a few months in 1976. The 
lagoon dikes were constructed to a heigh't of eight feet with an 
earthen core and crushed stone cover. Two 0.20 mil thick visquene 
plastic liners were installed in the lagoon which was also equipped 
with a perforated under drain system for leachate collection. Any 
leachate collected was pumped to the effluent treatment plant. The 
lagoon received approximately 460 cubic yards of treated brine sludge . 

The Chem-fix Lagoon was closed in 1983. The contents of lagoon were 
excavated and placed into the Brine Sludge Lagoon. It was then back 
filled, graded and seeded. The proximicy of the Chem-fix Lagoon to 
the Brine Sludge Lagoon allows the NJPDES permitted wells to monitor 
any leachate releasas to the groundwater from either lagoon. During 
the VSI an April 13, 1989, the lagoon appeared secure and there is no 
evidence of releases. Due to the proximity of this lagoon to the 
Brine Sludge Lagoon and the potential to have received mercury waste; 
a limited RFI is recommended. The RFI should consist of soil sampling 
to determine if hazardous wastes have leached from the lagoon. The 
sample analysis should be identical to the analysis of the Brine 

, Sludge Lagoon. 

The Waste Oil Drum Storage Area: The Container Storage Area is a 300 
square foot concrete pad, one foot thick, with a six inch curb. 
During full plant operations up to 40 (55 gallon) drums of waste 
lubricating oils, transformer oils, degreasing solvents, and dewatered 
brine sludges could be stored there. These wastes were shipped 
off-site for proper disposal within 90 days. 

During the December 22, 1987 VSI, there were no drummed waste being 
stored, however the pad was covered with an absorbant material and 
oily residues were noted on the gravel in the surrounding area. 
During the April 13, 1989 VSI, stained soils were also noted. Using 
air monitoring equipment (Hnu and OVA), organic vapors were detected 
in the soil (10 ppm on the OVA and 6 ppm on the Hnu). It is 
recommended that a RFI be conducted on this unit to determine the 
extent of the release. The RFI should consist of soil sampling and 
the analysis should include, but not be limited to, petroleum , 
hydrocarbons, volatile organics, total mercury and priority ~~~ ~5 
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pollutants. Based on the results of the soil sampling it may be 
required that the groundwater be monitored. 

Area Between Building 231 and Railroad Track: In August 1980, NJDEP 
was contacted by a LCP' employee. The employee stated that one day in 
1973 or 1974, LCP used a steam shovel to take some of the brine sludge 
from the lagoon and spread it on the ground behind the compressor 
building (#231) . In 1981, during the Geraghty and Miller sampling 
episode, two surface soil samples (S-3, S-4) were taken near this 
area. The samples were analyzed for desorbed mercury. The results 
were: S-3, 1070 ppm and S-4, 1580 ppm of mercury. These levels of 
mercury are the highest detected in any sampling conducted on the LCP 
site . These concentrations are 300 ppm greater than the soil samples 
near the Brine Sludge Lagoon. Due to the presence of mercury 
contamination, a RFI is recommended for this unit to determine the 
extent of the contamination. The RFI should consist of soil sampling 
which includes, but not be limited to, total mercury and priority 
pollutants. If the results of the soil sampling indicate significant 
contamination, further investigation will be necessary to determine 
the extent. 

500K Tank and Surrounding Areas: The 500,000 gallon tank is located 
between Avenue C and Avenue B. The tank has served two purposes. 
Originally the tank was used to store sodium hydroxide and later 
became incorporated with the effluent treatment system and was used as 
a storage· tank for wastewater. Presently the tank is not used. The 
area surrounding the tank was paved in 1982. 

From 1980 to 1982, a series of NJDEP Hazardous ~aste Enforcement 
inspections revealed several releases in the area of the SOOK Tank. 
The releases in this area are: 

9/17/80 

1/21/81 

Brine Sludge was observed on the gravel near the 500K 
"collection tank." 

During the inspection a liquid was observed spewing 
from a cracked PVC pipe near the SOOK Tank and pump pit. 

10/22/81 A brine sludge slurry release from a transfer line was 
evidenced by a 1 by 15 foot spill area located on 
Avenue B between the pump pit and the Brine Sludge 
Lagoon. There was also a hydrochloric acid spill 
approximately 15 feet northwest of the 500K Tank. 

4/13/82 Sodium sulfide crystals were evident on the gravel 
surface in the pump pit area. 

Due to documented releases, a limited RFI is recommended for this 
unit. The RFI should consist of soil sampling and the analysis should 
include, but not be limited to, total mercury, hydrochloric acid, 
sodium hydroxide, sodium sulfide, and priority pollutants. A more 
in-depth RFA may be required based on the results of the soil 
sampling. 

South B·ranch Creek: South Branch Creek is a tidal arm of the Arthur 
Kill that flows along the eastern border of the LCP property. Sin~~r(~~ 



• 
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~974, LCP has had three discharges to the creek. On or about October 
30 , 1972 and February 7, 1974 , there was an overflow of supernatant in 
contact ~ith brine muds from LCP ' s Brine Sludge Lagoon into South 
3ranch Creek. LCP pl~d guilty to viola~ion 3 USC 1311 (a) for both 
occurrences on September 25, 1975 . A fine of $5,000 was levied for 
each occurrence. The third incident occurred on August 15, 1979 . Due 
:o a sodium chloride block in LCP's east saturator an excess of 
~ercury tainted brine overflowed the saturator. The surge of flow 
exceeded the surge capacity of the wastewater system. This caused an 
estimate of 10 , 000 to 20,000 gallons of brine to flow into South 
Branch Creek. LCP notified NJDEP and the EPA samples taken by the 
Coast Guard revealed the mercury contamination of the spill was 8.6 
ppm. 

In 1981, a sediment sample was taken from the creek. The sample was 
analyzed by LCP's Labs for mercury. The mercury concentration was 46 
ppm, which exceeds NJDEP action/clean-up level of 1 ppm. Due to past 
releases to the South Branch Creek a limited RFI is recommended for 
this unit. The RFI should consist of sediment sampling and surface 
water sampling both upstream and downstream of LCP's discharge (DSN 
001). The sample analysis should include, but not be limited to , 
total mercury, barium and priority pollutants. 

7 . Bullet Tanks: These tanks have been abandoned since about 1983. The • 

8 . 

Bullet Tanks were used to store brine sludge. A series of NJDEP 
Hazardous Waste Enforcement inspections have revealed that there were 
continual problems with brine containment in the area under the tanks. 
From September 17 , 1980 until April 13 , 1982 the inspections stated 
that the containment area had brine residues. On October 9, 1980 and 
January 22, 1981 the area was full with the potential to overflow. 

Due to the potential for a release to exposed soils a limited RFI is 
recommended for this unit. The RFI should consist of soil samples 
around the bermed area of the abandoned Bullet Tanks. The sample 
analysis should include , but not be limited to, 
acid-base. extractables and priority pollutants . 
of the soil sampling it may be required that an 

• investigation be conducted. 

total mercury , 
Based on the results 

additional 

The Sludge Roaster: The Sludge Roaster was constructed in 1978 to 
vaporize mercury from steam dried brine sludge. The roaster was built 
on a 16 x 40 foot concrete pad, one foot thick, with drain channnels, 
that connect to the effluent treatment plant, and a cinder block curb 
around the pad. 

Under an Administrative Order issued on September 1, 1981, LCP was 
required to submit an application for a Hazardous Waste Facility 
permit to operate the roaster unit. The permit was denied on June 30, 
1982 by the Bureau of Hazardous Waste Engineering (BHWE) and LCP 
subsequently abandoned the process . 

An enforcement inspection by the Division of Environmental Quality, 
Air Pollution Control Program on November 5, 1981 disclosed a hole in 
a ~uffler plate on the sludge roaster. This allowed an excessive 
quantity of mercury vapors to be released to the atmosphere. 

100226 
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